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INTRODUCTION. 


The Monruty Wearner Review for May, 1902, is based 
on reports from about 3,100 stations furnished by employees 
and voluntary observers, classified as follows: Regular stations 
of the Weather Bureau, 162; West Indian service stations, 13; 
special river stations, 132; special rainfall stations, 48; volun- 
tary observers of the Weather Bureau, 2,562; Army post 
hospital reports, 18; United States Life-Saving Service, 9; 
Southern Pacific Railway Company, 96; Hawaiian Government 
Survey, 200; Canadian Meteorological Service, 33; Jamaica 
Weather Office, 160; Mexican Telegraph Service, 20; Mexican 
voluntary stations, 7; Mexican Telegraph Company, 3; Costa 
Rican Service,7. International simultaneous observations are 
received from a few stations and used, together with trust- 
worthy newspaper extracts and special reports. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteorologist 
to the Hawaiian Government Survey, Honolulu; Sefior Mantel 
E. Pastrana, Director of the Central Meteorological and Mag- 


- netic Observatory of Mexico; Camilo A. Gonzales, Director-. 


General of Mexican Telegraphs; Capt. S. L Kimball, Superin-_ 


the Meteorological Observatory, Ponta Delgada, St. Michaels’ 
Azores; W. M. Shaw, Esq. Secretary, Meteorological Oftice’ 
London; and Rev. Josef Algué, 8. J., Director, Philippine 
Weather Service. 

Attention is called to the fact that the clocks and self-regis- 
ters at regular Weather Bureau stations are all set to seventy- 
fifth meridian or eastern standard time, which is exactly five 
hours behind Greenwich time ; as far as practicable, only this 
standard of time is used in the text of the Review, since all 
Weather Bureau observations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canada and by the voluntary observers are 
believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10" 30" west of Greenwich. The Costa Rican standard of time 
is that of San Jose, 0" 36" 13° slower than seventy-fifth meridian 


time, corresponding to 5" 36" west of Greenwich. Records of 
miscellaneous phenomena that are reported occasionally in 


other standards of time by voluntary observers or newspaper 
correspondents are sometimes corrected to agree with the 


tendent of the United States Life-Saving Service; Lieut. Com- eastern standard; otherwise, the local standard is mentioned. 
mander W. H. H. Southerland, Hydrographer, United States Barometric pressures, whether “station pressures ’’ or “sea- 
Navy; H. Pittier, Director of the Physico-Geographic Institute, level pressures,’’ are now reduced to standard gravity, so that 


San Jose, Costa Rica; Capt. Francois 8. Chaves, Director of they express pressure in a standard system of absolute measures. 


FORECASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


The storms of the north Atlantic were of moderate intensity. | 
During the 15th and 16th a disturbance passed from west of 
Scotland over the North Sea. It increased in strength during 
the 17th and 18th, and on the morning of the 18th the read- 
ing of the barometer at Cuxhaven, Germany, was 29.28 inches. 
By the 19th the storm center had disappeared over the conti- 
nent. The most important storm of the month over the 
British Isles covered the north of Scotland on the 28th, when 
the barometer read 28.96 inches at Stornoway, and 28.98 
inches at Sumburg. During the 29th this disturbance disap- 
peared east of Scotland. On the 31st the barometer read | 
29.58 inches at Lisbon, Spain, and a disturbance was appar- 
ently central over or slightly west of the Bay of Biscay. 

No important storm occurred on the Atlantic seaboard or 
the Great Lakes of the United States after the first decade of 
the month. During the 6th and 7th a storm center passed 
north of east over the upper lakes and eastern Ontario at- 
tended by high winds that reached a reported maximum ve- 
locity of 48 miles an hour at Buffalo, N. Y. This storm was. 
followed by a disturbance that passed rapidly from the British 
Northwest Territory to Lake Superior during the 7th and 


and 8th, and thence to the lower St. Lawrence Valley by the 
morning of the 9th, attended by winds that reached a velocity 
of 52 miles an hour at Chicago, Ill, 48 miles at Cleveland, 
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Ohio, and Buffalo, N. Y., 60 miles at New York, N. Y., and 40 
miles at Portland, Me. Storm warnings were displayed on 
the Great Lakes during the 8th, 9th, and 10th; advisory mes- 
sages were telegraphed Atlantic ports from Hatteras, N. C., to 
Eastport, Me., on the 8th, and storm warnings were displayed 
on the New England coast during the 9th. 

There was an unusual amount of frost in the northern tier 
of States, and in the Rocky Mountain and Plateau districts, 
and on the 27th snow was reported in the mountains of Mary- 
land and western Pennsylvania, and in western and northern 
New York. Timely warnings were issued in the agricultural 
district in which frost occurred. 

During the 17th, 18th, and 19th thunderstorms occurred 
from the States of the lower Missouri Valley to Texas, the se- 
verest storm of this period being reported at Goliad, Tex., 
where 200 people were killed and considerable property was 
destroyed. 

The Weather Bureau forecasts conditions that favor the oc- 
currence of thunderstorms; it is not possible, however, to define 
the localities in which storms of this general type will assume 
the form and acquire the intensity of tornadoes. 


BOSTON FORECAST DISTRICT. 
The gales of the early part of the month, and the frost that 
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occurred at intervals in the interior of New England, were 
successfully forecast.—/. W. Smith, Forecast Official. 


NEW ORLEANS FORECAST DISTRICT. 


The following special warning was issued at 12:15 p. m. of 
the 18th: “Squalls, with brisk and occasionally high winds 
are indicated for the west Gulf this afternoon and to-night.” 
Unusually severe squalls occurred Sunday afternoon and night 
over southern Texas and along the coast. At Goliad, Tex., a 
tornado killed 200 people and destroyed much property.—J/. 
M. Cline, Forecast Official. 


CHICAGO FORECAST DISTRICT. 


No severe storms occurred on the upper lakes, and no mis- 
haps of moment were reported. Frosts occurred in the 
western Lake region and in the Northwest several times during 
the month. Previous to their occurrence warnings were gen- 
erally issued, and it is not thought that any serious damage 
resulted. There were a number of thunderstorms during the 
month, which caused an unusually large amount of rainfall in 
nearly all sections, making up to a large extent for the drought 
which prevailed during the fall and winter. These thunder- 
storms were almost invariably correctly forecast.—H. J. Cox, 
Professor. 


DENVER FORECAST DISTRICT. 


Special warnings were given distribution on the 18th for 
the heavy frost that visited Utah and western Colorado. Frosts 
that occurred in the agricultural districts on other dates, ex- 
cept in northern New Mexico, were generally covered in the 
daily forecasts.—F. H. Brandenburg, Forecast Official. 


SAN FRANCISCO FORECAST DISTRICT. 


An area of high pressure off the central coast on May 17 
and, at the same time, an extensive trough of low pressure 
over the Rocky Mountain region, were accompanied by high 
winds generally in California and Nevada. Especially in the 
vicinity of Point Reyes did the winds reach a high velocity; a 
maximum of 108 miles and an extreme velocity of 120 miles 


being reported at that station on the 18th.—A. @. MecAdie, 
I 


Professor. 
<> 


PORTLAND, OREG., FORECAST DISTRICT. 


No severe storms occurred during the month. Frosts which, 
as a rule, were accurately forecast occurred frequently in the 
eastern sections from the 2d to the 5th, and occasionally until 
the close of the month.—F. A. Beals, Forecast Official. 

RIVERS AND FLOODS. 

The mean stages in the upper Mississippi River averaged 
from 2.5 to 5.5 feet higher than during the preceding month. 
They were also somewhat higher than during the correspond- 
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ing period of the preceding year. The lower Mississippi, the 
Ohio, and the Tennessee, fell steadily, but remained at an ex- 


cellent navigable stage at the close of the month. 


The rivers of the East and South were lower, except the 
Brazos, where there was a considerable rise, due to heavy local 
rains. During the last days of the month there was also a 
sharp rise in the Arkansas River on account of continued heavy 
rains over its upper watershed, and some reports of flooding 
and damage were received from the Kansas portion. 

West of the Rocky Mountains the feature of interest was 
the annual rise of the Columbia River which began on the 15th 
of the month. Its coming was well heralded, and ample time 
was afforded for all necessary preparations. 

The highest and lowest water, mean stage, and monthly 
range at 138 river stations are given in Table VII Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are: Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the 
Mississippi; Cincinnati and Cairo, on the Ohio; Nashville, on 
the Cumberland; Johnsonville, on the Tennessee; Kansas City, 
on the Missouri; Little Rock, on the Arkansas; and Shreve- 
port, on the Red.—H. C. Frankenfield, Forecast Official. 

AREAS OF HIGH AND LOW PRESSURE. 
Movements of centers of areas of high and low pressure. 


Average 


| 
| First observed. Last observed. Path. 
elocity. 
| 
High areas, ° Miles. |Days.| Miles. Miles. 
*29,p.m.) 50 100) 4.p.m..) 46 60) 2,250) 5.0 450 «18.8 
al 12S 7,am../ 45) 64) 3,550) 45) 789) 32.9 
. ‘| 8, a.m. 38 | 3, 350 5. 5 609 25. 4 
7,pm..| 54 114 46 £60) 2900 5.0 580 24.2 
12,p.m..) 53) i7,am..) 32) 65) 2,875) 4.5 639 | 26.6 
20,a.m..) 48 86 2,am..! 65 1,900! 3.0 633 | 26.4 
24, p.m...) 54 114 36!) 76) 2,450) 5.5 445 18.6 
30,a.m.. 48 86 41 900 600 «25.0 
| | | | 
Mean of 8 } | 
Mean of 34.5 | 
Low areas. | | 
*30,a.m.. 112. 4,a,m 32 6 3,350 40 34.9 
II | 2pm..| 38 105) 46) 700) 771 82.1 
41 97 48 68 1,600 £800 33.3 
6, p.m 32 Sam 35 761,050) 700 (29.2 
6, p.m 10,am 46 60, 2,550) 3.5| 728) 30.3 
17,a.m 46 «106-20, p.m 51 1042, 000 | 571 23.8 
25, a.m 42, 28,a.m 48 68 975 3.0) $25 13.5 
14,225 | 21.0 | 4,733 197.1 
Mean of 7 | | 
Mean of 21.0 


* April. 
For graphic presentation of the movements of these highs 
and lows see Charts I and Il.—Geo. FE. Hunt, Chief Clerk, 
Forecast Division. 


CLIMATE AND CROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Divison. 


The following summaries relating to the general weather | gated districts, combined to produce very unfavorable conditiens for 
and crop conditions are furnished by the directors of the re- plant development during the month. The quality of the hay crop was 


spective sections of the Climate and Crop Service of the and water, 
Weather Bureau: | . 


Arkansas._-The weather conditions during the month were generally 

Alabama.—Conditions favorable for cultivation, but generally too dry favorable for farming operations, and work progressed rapidly. Corn 
for late planted staple crops, particularly so in some northern counties, planting was completed in some localities during the first week, and was 
where a drought, which began about April 17, continued practically un- completed in all sections by the close of the month. The early planted 
broken.—Frank P. Chaffee. had generally come up to good stands and cultivation was well under 

Arizona.-Unseasonably cold weather, extreme aridity of the atmos- way; some had been laid by during the last week. Cotton had begun to 
phere, high, drying winds, and an insufficient supply of water in the irri- | come up by the second week and was being chopped out in many sections; 


- 
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its growth was retarded by the cool nights about the middle of the month, 
but during the third week it was making vigorous growth, which was 
again checked during the closing days of the month by the general rains 
and abnormally low temperatures; some fields were badly in grass, but 
on the whole, the crop was in good condition. Wheat and oats had im- 
proved, and generally were in good condition; some were ripening and 
heading, and harvesting had begun in localities. Potatoes generally 
were in good condition and marketing had begun. Fruits of all kinds 
presented fair prospects, although peaches and apples had commenced to 
drop in some sections.—Edward B. Richards. 

California.—The temperature was below normal nearly all the month, 
and the development of fruit and grain was somewhat retarded. High 
winds from the 16th to 19th caused slight damage to deciduous fruits, 
and grain and hay were slightly damaged by rain. Crop prospects con- 
tinued good in most places north of the Tehachapi. Fruit prospects 
were very good, except prunes and pears in some localities.—Alexander 
G. McAdie. 

Colorado.—For the State as a whole the weather conditions during May 
were unfavorable. In the northeastern counties where precipitation was 
timely vegetation made normal advancement; elsewhere the month was 
marked by a drought of more or less severity. In the western counties 
the lack of rainfall was not seriously felt, while in San Luis Park, the 
Arkansas Valley, and the counties near the eastern foothills the searcity 
of water for irrigation was as pronounced as occurs occasionally late in 
summer, and vegetation generally made little or no progress; replanting 
of beets became necessary in localities, and plowing for corn and potatoes 
proceeded slowly in the dry soil. Fortunately, the much needed mois- 
ture came before vegetation was past reviving. About the middle of 
the third decade showers occurred over the greater part of the State, the 
precipitation being unusually copious in the southern counties where the 
drought had been of long standing. The month closed with a good out- 
look for the majority of crops, good pasturage assured, and indications 
for an excellent fruit crop.—F. H. Brandenburg. 


Florida.—The month was dry and, to a large extent, unfavorable to 
crop growth, although farm work was prosecuted with energy and the 
close of the month found all crops about free of grass. Cotton made good 
progress, as a rule, and the early planted took on considerable fruit. 
Corn suffered severely. Peaches werg small and rather inferior. Pine- 
apples were late, and fruit will be small if dry weather persists much 
longer. Citrus fruits have suffered much damage; quite half the crop in 
some sections has been lost. As yet but a small acreage has been set to 
sweet potatoes.—A. J. Mitchell. 

Georgia.—The temperature was decidedly above the normal. A very 
warm period occurred from the 3d to the 7th, inclusive, and a cool period 
from the 27th to the 30th, inclusive. The rainfall for the State at large 
was deficient, notably so in the northwestern counties, where the monthly 
totals were under Linch. Over the southern half of the State the pre- 
cipitation was unevenly distributed; it was in excess of the usual amount 
in a few counties, mainly in the south-central portion. The weather was 
favorable for farm work and the cultivation of crops, and the latter were 
in good condition at the close of the month with respect to cultivation. 
Cotton and corn made good progress and were unusually promising. 
The dry weather caused short yields of wheat and oats. Fruit prospects 
were not flattering.—J. B. Marbury. 

Idaho.—A very favorable month for growth of all crops, and at its close 
the prospects were excellent for large yields of alfalfa, timothy, crimson 
clover, fall and spring sown wheat, and oats. Apple, prune, and pear 
trees were heavily laden. There was a cold, frosty period from the 16th 
to 20th, during which the temperature fell below the freezing point in 
many sections.—_S. M. Blandford. 

Illinois.—-The month of May was generally warm, though there were 
periods of cool weather, during which light frosts occurred. These, 
however, caused no material injury to vegetation. Good rains oceurred 
during the month over most of the State; some localities, especially in 
the northern district, received such heavy rains as to interfere consider- 
ably with farm work, while in a few others the rain was too light to meet 
the requirements of vegetation. Asa result of the favorable conditions 
crops of all kinds have made good growth, and their condition at the end 
of the month showed a decided improvement over that at the beginning. 
The fruit prospects were not favorable generally, but in some localities 
they were good. —M. E. Blystone. 

Indiana.Frequent rains in thé northern section delayed field work 
more or less throughout the month, and general rains from the 19th to 
25th interrupted corn planting and plowing in all sections, and in some of 
the southern counties damaged corn and other crops by washing and in- 
undation. Frosts on the 27th, 28th, and 29th damaged garden truck 
materially and corn slightly in the northern and central sections. Corn 
planting and replanting were completed during the month, except in the 
northern section where the ground had been too wet, and in a few other 
localities where the first planting had been destroyed by cut worms or 
washing rains. Wheat improved, but promised only a light crop. At 
the close of the month rye was in excellent condition and heading; oats, 
— potatoes, and all minor field crops were doing very weli.— W. T. 

ythe. 

Iowa. The month was warmer than usual with more than the normal 
amount of rainfall, with very unequal distribution, the range being from 
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less than an inch to more than 18 inches. Frequent rainy days inter- 
rupted farm work, and the period of corn planting was extended practi- 
eally through the month; but a large acreage was planted and germina- 
tion was generally quick and satisfactory. A good stand of corn was 
secured, with not more than usual replanting. Small grain and grass 
made very vigorous growth in all portions where there was ample mois- 
ture. On the whole May wasa favorable month for crops.—John R. Sage. 


Kansas.—Month warm and wet and favorable to crop growth. Wheat 
improved rapidly, and by close of month early wheat in the south was 
ready to harvest. Corn was a good stand and grew rapidly, but was 
getting weedy, with ground too wet to cultivate. Oats and grass greatly 
improved. Alfalfa cutting interfered with by wet weather.—T. B. Jen- 
nings. 

Kentucky.—-The month was fairly favorable and growing crops ad- 
vanced well. No damaging conditions of any extent were reported. 
About half the tobacco crop was set by the end of the month and started 
off well. Plants were scarce in the central and eastern portions of the 
State. The planting of corn was finished and the crops progressed 
fairly weil. Wheat improved slightly, but only about half a crop can be 
expected; oats and rye were in fairly good condition. Gardens and po- 
tatoes were doing well. Fruit was not promising; there were few 
peaches and apples were dropping badly.—H. B. Hersey. 

Louisiana.— The weather during the month was generally favorable for 
farming operations. Cotton planting was completed, and good stands 
were secured generally; cultivation kept pace with the growth of the 
plant; early cotton was forming squares and blooming over the central 
and southern portions of the State at the close of the month. Sugar 
cane made good growth, and the crop was kept in a good state of eculti- 
vation. Rice seeding was completed during the month and good stands 
were secured generally. Early rice had commenced heading at the close 
of the month. Corn made good growth, and the bulk of the crop was 
plowed the last time.—I. M: Cline. 

Maryland and Delaware._-The several periods of quite low tempera- 
tures, and the prevailing dryness, were hurtful to all crops. Corn did 
well, however, and clean fields and good stands were generally reported; 
at the end of month early wheat promised ordinary to fair returns, but 
late sown wheat was everywhere poor and thin; oats and rye were in 
poor condition; grasses suffered from the drought. Tobacco transplant- 
ing was accomplished as ‘‘seasons’’ permitted, and about half the crop 
was out; the stands were uneven on account of plants dying in the field. 
Fruit prospects deteriorated greatly in the west, but were fair in the 
eastern counties for peaches, but less satisfactory for apples, pears, and 
plums. All garden truck was hurt by the dry spell; potatoes held up 
fairly well; strawberries and peas yielded poorly. The 17-year locusts 
appeared in many localities, and did some damage to young fruit trees.— 
Oliver L. Fassig. 

Michigan.._The month was generally favorable for the growth of crops 
and the germination of spring seeding, but frequent and abundant 
showers interfered more or less with field work. The first half of the 
month was rather cool, and frosts of more or less severity occurred dur- 
ing all three decades, but the damage was generally very light. The 
condition of winter wheat, rye, meadows, and pastures improved steadily 
throughout the month. Oat seeding germinated nicely, and at the close 
of the month oats were in promising condition. Peas and barley also 
germinated nicely and were doing well. Sugar beet seeding was general 
after the first week of the month; at the close of the month the beets 
had mostly germinated, and thinning and cultivation were in progress. 
Early potatoes were mostly planted by the 10th, and at the close they 
had germinated nicely and were being cultivated. Corn planting was 
well under way by the middle of the month, and by the 20th the bulk 
had been planted; it germinated slowly, but came up nicely and was 
attaining a good stand at the close of the month. Fruit of all kinds con- 
tinued promising throughout the month, not having suffered any damage 
from frosts.—C. F. Schneider. 

Minnesota.— The western parts of Marshall, Polk, and Norman counties, 
in the Red River Valley, continued very wet till after the middle of the 
month and no work was possible; considerable wheat was sown on these 
lands for a few days after the 22d, and then barley, oats, flax, and pota- 
toes were put in. In other parts of the State the soil was in excellent 
condition most of the month and all the small grains grew well and 
stooled satisfactorily. Rye was headed late in the month, and winter 
wheat was heading. Most of the corn and potatoes were planted and 
before the end of the month they were being cultivated. Flax seeding 
went on all the month on new land; the early sown was growing nicely. 
The hay crop promises to be a large one. The middle of the month was 
showery and cool. There was considerable snow in northern portions 
on the 9th, and there were frosts on the morning of the same date, but 
without injury.—J. T. Outram. 

Mississippi.—The rainfall was poorly distributed, being heavy in the 
southern and extreme western counties and deficient in the northeastern 
portion of the State. The planting of cotton was completed during the 
first of the month, but owing to the dryness of the soil the seed germi- 
nated slowly; however, by the close of the month the late planted cotton 
was up and being chopped to stands. Early planted cotton was kept 
clean and generally made a vigorous growth; squares were commencing 
to form. Corn did well throughout the month and during the last week 
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was beginning to tassel. Where moisture was sufficient oats did fairly 
well, but, on the whole, they deteriorated. Minor crops made a satis- 
factory growth. Gardens yielded well.— W. S. Belden. 

Missouri.— Except in a few of the northern and eastern counties, where 
a deficiency in precipitation retarded the growth of oats, pastures, and 
meadows, the weather conditions during the month were, on the whole, 
very favorable to the farmer. Corn came up to good stands and made 
good progress. Wheat continued unusually promising, though there 
was some complaint of rust and lodging, and oats did well, as a rule. 
Meadows improved rapidly during the latter part of the month, but 
many old meadows were very weedy. Cotton, flax, rye, and all minor 
crops made good growth, but the outlook for the apple crop was not en- 
couraging; many orchards in the northern counties were defoliated by 
caterpillars and in the central and southern sections there was com- 
plaint of dropping.—A. EB. Hackett. 

Montana.—The weather was favorable for growing crops throughout 
the State, except in Carbon County, where a drought prevailed, the 
ground being so dry that the grain sown would not germinate.—E. J. 
Glass. 

Nebraska.— May was a most favorable month forthe growth of all vege- 
tation, being warm with an excess of precipitation, which came in gentle 
all day rains, without high wind, in nearly every instance. Winter wheat 
improved wonderfully, while oats and grass made excellent growth. 
Potatoes developed so well as to indicate a large crop. The fruit with 
the exception of apples did not recover from the effects of the unseason- 
able weather of April.—G. A. Loveland. 

Nevada.—The temperature throughout the month was about normal, 
but the precipitation was quite deficient all over the State, being about 
one-third of the usual amount for May. Damaging frosts occurred dur- 
ing the first and second decades, doing more or less damage to alfalfa, 
fruit buds, and garden truck in various parts of the State. Range feed 
was fairly good, and livestock improved in condition. At the close of the 
month all crops were looking well, but very backward.—.J. H. Smith. 

New England.—The weather of the month, generally considered, has 
not been the most favorable for crops and farm work. In the northern 
part of the section there was an excess-of rainfall, which delayed plant- 
ing and the growth of crops; in the southern portion there was a defi- 
ciency of rainfall, and in some parts it was hardly appreciable, the ab- 
sence of needed rainfall dwarfing the growth of grass and crops. Cool 
nights prevailed throughout the month, with frosts, which did more or 
less damage to fruit, and delayed the growth of vegetation.—T. L. 
Bridges. 

New Jersey.Owing to the great deficiency of rainfall and low night 
temperatures vegetation generally has made slow progress. Freezing 
temperature on the morning of the 29th did great injury to tender vege- 
tation, especially in Ocean and Burlington counties.— Edward W. McGann. 

New Mexico. Precipitation confined mostly to the mountains. Until 
the latter part of month a severe drought prevailed over the plains, espe- 
cially in the northeast, which was favorable to the lambing season in 
those sections, but planting was much delayed.—R. M. Hardinge. 


New York.—Great extremes of temperature with killing frosts on 10th, 
followed by several frosty nights and heavy frosts in places on 29th. 
Early garden truck and fruit greatly damaged, especially peaches, cher- 
ries, plums, and early apples and pears. Late apples and grapes suffered 
but little. Weather for first twenty days was too cool and dry, followed 
by warm weather for a few days, but it was again cool by the end of the 
month. The month was favorable for work, but too dry for hay, which, 
however, was improved by later rains. R. Allen. 

North Carolina,—Conditions during May were very suitable for the ad- 
vancement of farm work, as well as favorable for the growth of crops. 
The temperature was above normal until the last week, when a rather 
sharp, cool period oecurred from the 27th to 30th, which checked the 
growth of vegetation and gave plants an unhealthy appearance in some 
sections. Light frosts were general in the mountain region on the 28th, 
29th, and 30th, with some damage to tender vegetation. There was a 
tendency to drought in many counties during the month, but while the 
rainfall was considerably below the seasonal average, light showers were 
so frequent that the staple crops did not suffer materially from lack of 
sufficient moisture; still transplanting tobacco was delayed at many 
places by lack of ‘‘seasons’’ at the proper moment, and dry weather 
toward the close of the month caused late cotton to come up poorly. 
Crops were maintained in a high state of cultivation, and were quite free 
from grass and weeds.—C. F. von Herrmann. 

North Dakota.—Seeding was interrupted and retarded during the fore 
part of the month by heavy rains, low ground being so flooded that it 
could not be worked. The latter part was more favorable, and most of 
the crops had been planted at the close of the month, except flax, which 
was only about half in. Owing to its wet condition, considerable area 
of land in river bottoms was not seeded. B. H. Bronson. 

Ohio.—The temperature for May was slightly above normal. The 
hottest weather occurred from the 19th to the 22d, and the coldest days 
were-the 10th, 28th, and 29th. The precipitation was deficient in central 
districts and in excess in the extreme north and along the Ohio River. 
The accumulated deficiency at Columbus since January 1, 1902, is 8.86 
inches. High winds have been frequent during the month. The general 
condition of crops at the end of the month was but fair. Wheat was 
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heading low and many fields were thin on the ground; oats were 
growing slowly; rye and barley were doing well; corn was uneven, due 
to cool weather and damage by cutworms; pastures were poor, and grass 
fields and meadows were generally short; a light hay crop was indicated; 
fruit in general was in poor condition.—J. Warren Smith. 

Oklahoma and Indian Territories.—Frequent and heavy rains during 
the month were beneficial to the crops, but caused considerable damage 
on lowlands; wheat made a good growth, and the early soft wheat had 
matured and was ready to harvest at the close of the month; corn and 
cotton made a rapid growth, and generally were up to good stands but 
needing cultivation; oats, barley, and rye were in fine condition and well 
headed; potatoes were matured, with a large crop in prospect; kaflir and 
broom corn, cane, millet, grass, stock, and gardens doing well.—C. M. 
Strong. 

Oregon. — Vegetation in general made satisfactory advancement during 
the month, but the weather was too cool for the best development of 
grain and the rapid growth of garden truck. Light frosts were of fre- 
quent occurrence, but, as a rule, they did little or no damage. At the 
close of the month fall wheat had begun to head and, although quite 
weedy, was generally thrifty and promising. Edward A. Beals. 

Pennsaylvania.—The rainfall for the month was less than 2 inches over 
the eastern half of the State and from 2 to 4 inches over the western half. 
Droughty conditions, especially over the eastern half, began to inju- 
riously affect agricultural interests during the latter part of the month. 
Damaging frosts occurred on the 28th and 29th and considerable injury 
was done to small fruit and tender vegetables.— 7. F. Townsend. 


Porto Rico.— Agricultural interests generally have suffered injury and 
some material loss from the heavy and continuous rains of the month, 
especially during the latter half, when practically all farming operations 
had to be suspended. Mature canes could not be cut, the juice dete- 
riorated in quality and the young ratoons were seriously damaged, 
although the young canes already well established seem to have made 
some advance. Some tobacco was cut and seeds gathered for the new 
planting, but the growing plants were greatly damaged by the weather. 
The coffee trees, though quite promising up to the middle of the month, 
began to shed their berries, owing to the heavy rainfall, and by the end 
of the month the prospects for the new crop were not so bright. For the 
same reason, the orange trees began to prematurely shed their blossoms, 
thus endangering the new crop. The cultivation of small crops was 
carried on as the weather would permit.—E. C. Thompson. 

South Carolina.—The temperatures were favorable until near the close 
of the month, when unseasonably cool weather, with light frosts in the 
western portion, slightly checked growth. The rainfall was deficient 
over the western half of the State and along the immediate coast. De- 
structive hailstorms occurred on the 3d and 25th, and destructive winds 
on the 25th. The condition of corn, cotton, tobaceo, and rice was very 
good, owing to the favorable weather, while in places it was too dry for 
maturing wheat and oats. Harvesting the latter grain made fair pro- 
gress. Fields were well cultivated and generally free from grass and 
weeds. Peaches, pears, and apples dropped to a considerable extent, 
impairing the previous favorable prospects for a large fruit crop. Truck 
continued to come to maturity and extensive shipments were made. 
The general crop prospects were very bright at the close of the month. 
Stands of corn were damaged by worms, but stands of cotton were nearly 
perfect.—_J. W. Bauer. 

South Dakota.—A storm of tornadic character, with a funnel-shaped 
cloud, formed on the 17th in northwestern Faulk County and passed 
northeastward into southeastern Edmunds County, in its progress killing 
one child, destroying some unoccupied and isolated buildings, two farm 
dwellings, several barns, and injuring some cattle. Except that corn 
planting was somewhat delayed by rains and the growth of this crop was 
kept a little behind the season by cool nights and consequently cool soil, 
the weather conditions were generally favorable for all vegetation, es- 
pecially small grains and grasses, and at the close of the month the 
general crop outlook was very gratifying, although the stand in some 
fields of corn had been somewhat reduced by cutworms. There was 
frost in eastern sections on the 27th, generally light, but no material 
injury resulted therefrom.—S. W. Glenn. 

Tenneasee.—The first week of the month was warm and humid, and 
vegetation made very rapid growth. The weather continued warm and 
favorable for agricultural interests until about the 24th, when a cool spell 
set in and lasted until the end of the month; light frosts were reported 
on the 27th and 28th in the highlands, but without material damage. 
At the end of the month corn was in fine condition; cotton was also prom- 
ising a good crop; tobacco was mostly transplanted and doing well; wheat 
was ripening, with indications of a very poor yield; apples were reported 
scarce, and peaches were falling off badly.— Roscoe Nunn. 

Texas.—The weather during the month was quite favorable to all agri- 
cultural interests throughout the State, and the growth and develop- 
ment of vegetation was unusually rapid. At the close of the month the 
cotton crop was never in better condition; the early planting was gener- 
ally in bloom, and that seeded late was up to excellent stands and form- 
ing squares. The progress of corn was highly satisfactory until the last 
decade of the month, when the general condition of this crop was some- 
what lowered on account of the lack of sufficient moisture. The harvest- 
ing of wheat and oats became general about the second decade, and at 
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the close of the month much of this work had been completed, and con- 
siderable thrashing had been done. While the quality of these crops 
was good the yield was much below the average. The marketing of 
fruit and melons began early in the month, and the yields from these crops 
were very satisfactory. A marked improvement was noted in the condi- 
tion of ranges, and stock did exceptionally well.—Edward H. Bowie. 

Utah.—The low temperatures from the 18th to 21st did considerable 
damage to fruit and tender plants in localities of the middle and southern 
sections. 
elose of the month.—L. H. Murdoch. 

Virginia.—The progress of crops throughout the month was retarded 
by occasional unseasonably cool weather and want of moisture. Field 
work advanced rapidly. Fall sown crops made little improvement, wheat 
heading low and winter oats being practically a failure. Spring oats and 
corn did well. A portion of the tebacco crop was transplanted, some of 
which was killed by subsequent unfavorable weather.— Edward A. Evans. 

Washington.—The month was pleasant and favorable for crops, although 
eold rains injured several kinds of fruit, and it was a little too wet for 
potatoes on the lowlands. The abundant rainfall in the eastern section 
was very favorable for wheat and other small grain, as well as clover and 
alfalfa. Most crops were doing well, though later than usual, owing to 
cool and unfavorable March and April weather.—G. N. Salisbury. 

West Virginia.—The low minimum temperatures of the 9th and 10th, 


together with the dry weather, were rather unfavorable for crop growth. | received from the storm.— W. S. 


On the whole, crops did well and were in good condition at the | 


| The good rains of the 24th and 25th revived crops, and at the close of 


the month wheat, rye, and oats were doing fairly well, but wheat was 
short and thin on the ground, and the prospect was for not more than 
half a crop. Meadows and pastures were improving, but a light yield of 
hay was expected. Potatoes were growing well and were very promising. 
The prospects were for rather poor crops of apples and peaches, as they 
were dropping considerably. During the last week locusts made their 
appearance in Boone and Berkeley counties.—E. C. Vose. 

Wisconsin.—The month was characterized by heavy and almost con- 
tinuous rains, especially in western and central counties, where the total 
monthly precipitation exceeded 10 inches. In the northern and eastern 
counties the rainfall was copious but not excessive. Corn and potato 
planting was delayed by the rains until near the endof the month. Win- 
ter wheat, rye, oats, and barley made very rapid growth, and meadows 
gave promise of a heavy hay crop. The condition of the apple crop de- 
clined somewhat toward the end of the month on account of blight. 
Small fruits generally promise a good yield.—W. M. Wilson. 

Wyoming.—Except over a few sections of the State where the rainfall 
was very deficient the month was favorable for the range, but by the close 
of the month a good general rain was needed. Grain, meadows, and al- 
falfa made good growth. The general snow and rain of the 19th was 
severe on lambs and many perished, although the loss was comparatively 
small, and was more than compensated for by the benefit which the range 
Palmer. 


In the following table are given, for the various sections of the climate and Crop Service of the Weather Bureau, the mean 
temperature, the stations reporting the highest and lowest temperatures with dates of occurrence, the stations reporting greatest 
and least monthly precipitation, and other data, as indicated by the several headings. 


Summary of temperature and precipitation by sections, May, 1902. 


Temperature in degrees Fahrenheit. Precipitation in inches and hundredths. 
| Month! Greatest monthl Least month! 
Es Monthly extremes, is ireatest monthly. ast monthly. 
= Station. = Station. | g 3 Station. Station. 
= | = 
| 
75.4 | 43.7 100 26 || Hamilton ........... | 42 2.34 | —0.86 || Flomaton........... 7.65 || Hamilton ........... 0.41 
111 | 17 | 20 0.31 | 40.02 || Showlow ............ 2.07 || Numberof stations. .| 0.00 
73.2 | 43.1 | Arkadelphia ........ 100 22 | Witts Springs 4 | 1] 4.34 | —0.57 || Rosadale............ 8. 44 || Batesville........... 1,73 
California ............, 60.8 | —2.4) Imperial ............ 2,20 0.84 | —0. 24 || Crescent City........ 6.29 | 24stations........... 6. 00 
96 2 || Breckenridge ....... | 6] 2.34) 40.35 7.00 | Buena Vista......... 0.10 
77.7 | 42.1 || Macclenny.......... 101 26 || Lake Butler......... 7] 2.45 | —0.46 | St. Andrews Bay A 0, 27 
75.5 | 102 3 Alpharetta, Ramsey 41) 28 2.34 | —0.87 || Wayeross ........... 6.65 || Canton.............. 0. 29 
53.1 —0.4 Garnet 108 27 || Burnside............ | 16 | 19} 1.95 | 40.13 || Priest River........ 5.18 || Garnet.............. 0. 16 
65.9 ABD 97 | 20 || Sycamore ........... | 15 +0. 28 || Mattoon ............ 11.00 | Morrisonville ....... 1,02 
66.3 | +3.4 Vincennes .......... 98 18 Connersville ........ 8 +0. 46 || Paoli................ 9.31 || Evansville .......... 1.36 
| Washington......... | 20, 22 | | 
+1.42 | Grand Meadow...... 18.04 || Washta ............. 0. 87 
68.4 | +3.9 || Hays................ 101 2 Eureka Ranch....... +2.81 || Fredonia............ 11. 40 || Ness City............ 2. 37 
Bemtacky 70,0 | 43.5 || Paducah ............ 98; 20 || Anchorage .......... —0.40 || Frankfort........... 6.58 || Henderson .......... 1.37 
| | Hopkinsville........ | | 23 | 
76.9 | 42.7 | Collinston .......... | 98) 26 || Farmerville.........| +0.39 | Alexandria ......... 9.09 || Port Eads........... 1,09 
|| Covington........... 26)) 
|| Lafayette ...........| 28 || 
Maryland and Delawaref 63.9 1.2 Boettcherville, Md...) 98 20 Deer Park, Md —1.94 Deer Park, 4.76 | Taneytown.......... 0. 73 
55.4 | +1.0 || Allegan ............. | 92) 18 || Humboldt ..........| +0, 83 8. 80 || Ewen ...............| 0.70 
|| Plymouth ...........| 19 
| Stanton ............. | 2 i! 
Minnesota ............. 57.0 42.0 Pokegama Falls..... 95 +2. || Caledonia........... 11.13 || Wyoming ........... 2. 57 
Mississippi 76.2 | +3.7 || Aberdeen ........... | 100 eee 5 2. —0. 42 || Pearlington .........| 6.82 |] Palo Alto............ 0. 49 
Missouri ...............1 69.4 | 44.6 || Poplar Bluff......... 25. Trenton, Potosi -00 || Wheatland .......... 9.93 || Marble Hill.........) 1.64 
53.4 | +0.8 || Billings ............. | 94 +1. 35 || St. Peters ........... 0. 42 
63.3 | +3.6 || Franklin............ | 102 3 | Fort Robinson +0.62 || Holdredge .......... 0.75 
53.7 | —1.0 || Rieville.............| 102 28 | Monitor Mill........ 1.46 || Several stations .....) 0.00 
New England.......... 54.1 | —1.2 || Nashua, N. H....... | 92 23 || Chelsea, Vt..........| —1.17 || Stratford, N4H...... 5.43 || Nantucket, Mass....) 0.74 
New Jersey...........4 —0.3 | Bridgeton, Paterson. 95 —2.46 || Rivervale ........... 1.11 
New Mexico........... 62.5 | +1.1 || Carlsbad ............| 102 +@.14 || Foleom ............. 3. 82 || 3stations............ 0. 00 
CO =a 54.5 | —1.0 | Primrose............ |; 92 23 || 4stations............ —1.16 | Adams Center.......| 6.16 | Southampton ....... 0, 80 
North Carolina  +2.4 | Southern Pines ..... | 99 —1.61 || Tarboro............. 4.83 || Morganton .......... 0. 62 
North Dakota. ........ J 55.9 +4.6 | Coal Harbor......... | 94 29 4.98 || McKinney .......... 0.78 
} 30 
62.6 41.7 | Plattsburg.......... 98 21 || Hillhouse ........... —0. 48 || Rocky Ridge........| 8.92 || Lima................ 0. 87 
Caeme and Indian ] 71.2 | 42.0 Goodwater, Ind. T...| 101 25 Kenton, Okla........ +4.51 | Blackburn, Okla.....; 20,18 || Tahlequah, Ind, T...| 3.42 
erritories, | 
102 27 || Bend................| +0. 01 || Glenora............. 0.39 
Pennsylvania.......... 59.8 .2 | Wilkesbarre ........ 95 23 penees iaaepanl —2. 89 || Warren ............. 4.45 |) Harrisburg ......... 0.29 
77.9 Bayamon ........... 96 +4. 22 || La Marias........... 3. 96 
South Carolina......... 74.0 | 42.4 || Blackville........... 101 4 IS Springs —0.67 || Temperance... 6.53 || Liberty ............. 0.29 
South Dakota ......... 60.1 +3.0 Cherry Creek........ 93 18 +0. 10 |! Ipewich ............. 0.81 
28 
Tennessee 571.6 | 440 |] Bolivar 98 22 | Rugby —0.77 || Clarksville.......... 7.09 || Lafayette ........... 1,21 
75.8 +2.5 | Fort MeIntosh ...... 110 .09 | Wichita Falls ....... 11.05 || El Paso............. 
56.2 | —0.5 | Green River......... 99 | 29,30 || Tropic ........... —0. 41 || Huntsville .......... 2. 24 || 4stations............ 
66.5 | +1.9 || Lincoln ............. 24 | Burkes Garden... ... —0.93 || West Point.......... 4.70 || Farmville........... 1.30 
Washington ........... 55.4 | 0.0 || Pasco ..........+.0+. 96 26 || Cle Elum............! . 00 || Clearwater .......... 6.44 || Ellensburg... ...... 0. 66 
West Virginia ......... | 42.6 || Caivo................ 13 | Terra Alto .......... —1.17 | 6.09 || Cairo 1.30 
| Glenville............ 22 
Wisconsin ............. 57.9 92 18 | Koepenick .......... +1.97 || Prairie du Chien. 11.84 Hayward ........... 1, 28 
52.5 Hyattville ......... 93 —0.5 | Fort Laramie ....... 3.61 | Centennial.......... 0. 16 
| 
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SPECIAL CONTRIBUTIONS. 


STUDIES ON THE STATICS AND KINEMATICS OF THE 
ATMOSPHERE IN THE UNITED STATES. 


Vv. RELATIONS BETWEEN THE GENERAL CIRCULATION AND 
THE CYCLONES AND ANTICYCLONES. 


By Prof. Frank H. Biertow. 


UNEQUAL DISTRIBUTION OF CYCLONES IN NORTH AMERICA AND 
EUROPE-ASIA. 

We have arrived at the following proposition as the result 
of the discussion of Ferrel’s and Oberbeck’s analysis of the 
general and local circulation, that the general cyclone and the 
local cyclones and anticyclones have been treated almost inde- 
pendently of one another, while in fact the imperfect results 
of the theory and the modern observations both indicate that 
these two classes of movement should be analyzed in close rela- 


tion with each other. The evidence compels us to regard both | 


these circulations as the common effect of the readjustment of 
the thermal equilibrium, which is disturbed by the radiation 
of the sun falling on the tropic zones, and the true meteoro- 
logical problem is to trace out the successive stages in the 
process of this interaction through the resulting currents 
which circulate in the atmosphere. The results contained in 
this paper apply especially to the North American Continent, 
and it is hardly to be expected that the details will be found 
the same in all the other regions of the earth. Indeed there 
are several reasons for believing that this continent is the pe- 
culiar theater for the interchange between the heat and the 
cold of the Northern Hemisphere, and that the Euro-Asian 
Continent plays a very different role in the meteorological 
economy of this hemisphere. For it is well known (1) that 
while the American Continent is the place for the profuse gen- 
eration of cyclones, Europe is the region for their dissipation, 
and in Asia very few cyclones occur except along the ocean bor- 
ders; (2) that the velocity of motion of the atmosphere gener- 
ally is about twice as great over North America as over Europe. 
This points to a profound difference between the actions of 
the atmosphere in these two regions, but one cause of it at 
least is easily perceived. It has been shown that the currents 
which are especially concerned in forming cyclones are con- 
tained for the most part within 2 or 3 miles of the ground, 
though their accompanying effects may extend much higher. 
Hence, any barriers of elevated ground, as mountain ranges, 
which tend to deflect the flow of the lower strata, must 
strongly influence the formation of the cyclones themselves, 
if they are to be referred to the counter flow of long horizontal 
currents of different temperature rather than to local vertical 
convective currents. 

The great range of the Hinfalaya Mountains stretching east 
and west is such a barrier to the flowof the tropical and polar 
currents in that region, and the result is that true cyclonic 
movements are almost excluded from the interior of Asia. On 
the other hand the Rocky Mountain range, stretching north 
and south along the western districts of North America, favors 
the counter flow from the Tropics and the polar regions by de- 
flecting the westward current of the Tropics toward the north, 
and the eastward drift of the higher latitudes toward the south. 
The same tendency is favored by the location of the high pres- 
sure belt in the latitude of 35°, which causes a high pressure 
area to form over the middle Atlantic Ocean, while the Rocky 
Mountain range breaks through the midstof it. The result is 
to produce a powerful anticyclonic center of action over the 
Atlantic Ocean, which produces a strong northward compo- 
nent from the West Indies toward the interior of the conti- 
nent. At the same time the American Continent causes the 
isobars and isotherms to loop southward, and thus in conse- 
quence to draw the Siberian atmosphere in a direction nearly 


parallel to the Rocky Mountain range. These physical condi- 
tions are a constant incentive to the formation of countereur- 
rents which meet on the Canadian and United States territory, 
with the result that 75 per cent or 80 per cent of the storms of 
the Northern Hemisphere are generated in these districts. It 
is not necessary for maintaining the temperature equilibrium 
of the hemisphere that the interchange of heat and cold should 
occur so as to have a uniform distribution over all portions of 
it, because if there is an excessive interchange in any place, as 
in North America, the general movements of the atmosphere 
will soon transfer the effects to all other parts. Keeping these 
facts in mind will facilitate an understanding of the views 
which will be briefly described as follows: 
CRITICISM OF THE CANAL THEORY OF THE GENERAL CIRCULATION. 


The immediate problem before us is this: To what extent is 
the canal theory of the general circulation over a hemisphere 
correct, and in what direction must it be modified to conform to 
the modern observations? Ferrel derived the following equa- 
tions from a discussion of the first equation of 397a for the 
approximate velocities and gradients in the strata of the upper 
atmosphere: 


0.016 gh A,sin 0 
408a. Velocity; a+ al) 


0.00001327 A,sin2¢ P 
when v, @, ?, are the values at the surface, and v, G, P, the 
values at the height h. Since A,is negative, — 20.95°, it fol- 
lows that v is greater than ©, and Gis greater than (,, so that 
the eastward velocity and the meridional gradient velocity in- 
crease with the height. The relative eastward velocity is 
shown on fig. 16. The interchanging velocity along the meri- 
dians is northward above the neutral plane and southward be- 

low it as given on fig. 16. 


409a. Gradient; G = G,— 
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Fia. 16.—Ferrel’s component currents by_the canal theory. 


The canal theory requires that the flow of the atmosphere 
should be in unbroken stream lines conforming to these pre- 
cepts. The result of the principle of preservation of areas, 
v @ = constant, as applied to the axis of rotation of the earth, 
is that the velocity v is excessive near the poles, and the gra- 
dients of the upper strata much too large. Ferrel sought to 
escape this difficulty by evaluating +m (v — v,) k for the upper 
strata with a northward — u, and Ym (v—v,) k for the lower 
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strata with a southward + wv, and assuming that the difference 
of momenta is equal to the retardation of the eastward drift 
by the frictional resistance. It is known, however, that the 
frictional coefficient is a very small factor, and not capable of 
producing the required retardation. 

Furthermore, the modern observations show, as in Paper 
III,’ that the northward — u, and the southward + “, compo- 
nents are not distributed as the canal theory requires, but 
that there are approximately equal currents flowing northward 
and southward on the same levels, which reduces the difference 
of momenta to zero, and is fatal to the frictional theory of 
retardation. The counter flow of horizontal currents on the 
same levels, most powerful in the strato-cumulus level, does, 
however, constitute a dynamic mechanism quite capable of 
retarding the eastward drift, so as to produce the observed 
moderate eastward velocities of the temperate zones. This is 
the true source of the energy consumed in the motions of 
cyclones and anticyclones. Compare fig. 17. 


PE 
N 
= 

N 
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Fig. 17.—Bigelow’s component currents from the Weather Bureau 
observations. 


The general theory which has already been mentioned in 
my previous paper—Storms, Storm Tracks, and Weather Fore- 
casting, Bulletin No. 20, Weather Bureau, 1897— is practically 
as follows: There is a sheet of the atmosphere flowing quite 
steadily eastward over the United States at the levels from 2 
miles upward. Beneath this flows north and south, quite 
independently of the upper drift, a series of countercurrents 
which are cold and warm, respectively. The interaction of 
these currents sets up the anticyclonic and cyclonic whirls 
chiefly by dynamic action, the former causing a downward 
component and the latter an upward component. The cyclone 
receives its supply from the northwest and from the south, 
and thus discharges great masses of air through itself, so that 
the cyclonic configuration constitutes a type of persistent cir- 
culation in a vortical form of stream lines. This gyratory 
rotation lifts the air from one level to another, purely by its 
mechanical action, and thus raises the mass from the strata 
of lower to those of higher eastward velocity. This rapid 
change of eastward motion, if imparted to the air raised up, 
can take place only by an interchange of inertia, that which 
is gained by the rising air being lost by the upper eastward 
drift. Also the gyration of the lower strata causes deflection 
in the eastward drift by the composition of forces, as must be 
the case, since the method followed in our discussion has been 
to subtract the normal west-east and north-south velocities 
from those actually observed, the residuals being the circular 
cyclonic movements that are now described. 

The point of view for the consideration of the theory of the 
general cyclone is thus considerably altered. (1) Instead of 
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a circulation as in a canal, northward above and southward 
below, we find that the interchanging motion is largely con- 
fined to the lower strata, by means of currents not flowing 
above one another, but on the same level. (2) Instead of the 
momentum m (v,— v) being determined by the difference be- 
tween the eastward flow at different levels of the same latitude, 
we prefer the statement that cyclonic gyrations are produced 
by the counter flow of independent streams, and that the rapid 
eastward drift is retarded by mechanical inflows, from above 
toward the base of the anticyclone, and from below through 
the stream lines of the cyclone into the eastward drift. The 
energy upon which cyclones and anticyclones depend for their 
activity is to be traced to a different source from that generally 
assigned to it by meteorologists. The common theory is that 
the cyclone is due to some form of vertical convection, caused 
by overheating a local region, and by the latent heat produced 
in precipitation. Our theory would more naturally depend 
upon horizontal convection, by means of which temperature 
gradients thousands of miles in extent produce comparatively 
shallow streams, which flow from the north and from the south, 
and sustain them for considerable intervals of time. The up- 
ward and the downward discharges, together with the rotary 
components which make the sinuous flow of the air in the 
upper levels, practically tie together the upper and the lower 
strata, retard the eastward drift in the higher strata, and 
accelerate the eastward motion in the lower. This effect is 
readily perceived in the eastward propagation of high and 
low pressure areas over the United States, which is the basis 
of our system of forecasting and renders it possible. 

It is by no means to be concluded that by suggesting this 
modification of the Ferrel theory, any intention exists of not 
recognizing fully the fact that it remains substantially correct 
in some of its features. There exists the eastward drift 
throughout the middle latitudes and the westward drift in 
lower levels of the tropical zone. But there is yet another 
reservation to be introduced. The heating of the tropical belt 
raises the isobars adjacent to the equator so that they slope 
toward the poles, and to such an extent that they almost ex- 
actly counterbalance the deflective force 2nv cos 4, which is 
directed southward. It may properly be assumed from this 
that in the upper strata the directions of the isobars, the iso- 
therms, and the stream lines of the wind motion are very 
nearly parallel to each other, if not coincident. The friction 
is evidently small, judging from theoretical conditions, and 
from the results of the observations, or else this could not be 
the case. 

There is another important deduction to be drawn from this 
discussion regarding the flow of currents from the Tropics 
toward the poles in the lower strata. According to the Ferrel 
theory, the overheating of the Tropics is relieved by the up- 
ward expansion and overflow, but in accordance with the pres- 
ent view the tropical congestion is relieved by irregular streams 
which flow outward from the lower levels. This being the 
case, the poleward gradients in the upper levels are called 
upon to sustain much less pressure from the deflection, and 
evidently the tendency to excessive eastward velocities is much 
diminished, just because the equatorial lift of the strata can 
not be so great, since the expansion upward, as stated, leaks off 
sidewise in the lower levels. The eastward drift does not 
therefore increase to excessive values for these two reasons: 
(1) The tropical strata are not elevated up to the theoretical 
amount because of the escape of the currents poleward not 
very far from the surface of the ground; (2) the eastward drift 
is diminished by the operation of the vertical discharges be- 
tween the lower and the higher levels produced by the purely 
mechsnical vortex motion in the cyclones and the anticyclones. 

The evidence before us isto the effect that the heating of 
the atmosphere is generally confined to a layer less than 5,000 
meters, or 3 miles, thick. It is not intended to allude now to 
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the annual range in temperature with the sun’s change in 
latitude, but rather to the shorter periods of only a few days 
length which contribute to the impulse of streams from the 
south. There are several reasons which lead to this conclu- 
sion: (1) The trend of the preceding argument has been to 
show that the readjustments of disturbed temperature equi- 
librium take place in the lower layers of the atmosphere by 
means of rather spasmodic impulses, controlled partly by the 
temperature evergy in the tropic and the polar regions, partly 
by the distribution of land and ocean temperatures, and by 
the relative radiation which takes place from them in the 
winter and summer season, respectively. (2) Half of the 
mass of the atmosphere is contained below the 5,000-meter 
level, and this is the layer within which the greater part of 


circulations and in the retardation of the eastward drift by 
the agency of inertia rather than by friction; for if the total 
amount of energy falling upon the Tropics does not expend 
itself in an upper poleward current, because the higher strata 
retain a temperature of equilibrium almost undisturbed, then 
this energy must give rise to a series of comparatively small 
currents moving poleward in the lower strata—a fact which 
is abundantly confirmed by the observations. Also, if the 
friction of the upper atmosphere upon itself is very slight, 
then there will be but little retardation to an excessive east- 
ward drift, tending under a steady force to have a constant 
acceleration. The only other available agency which will pro- 
duce the same effect is the intrusion into the higher strata 
from the lower, or vice versa, of air moving eastward with a 


the aqueous vapor is also collected, since the vapor contents | different velocity, which must suddenly be subject to accelera- 


of the higher levels is in the form of fine ice crystals, which | tion. 


drift eastward, encircling the earth, and perhaps seldom find- 
ing their way to the ground. The fact that the dust of the 
Krakatoa voleano was thus carried about the earth for two or 
three years shows that the upper current has a history of its 
own, to a considerable extent independent of the 3-mile layer 
nearest the earth. Now, the important part which the aqueous 
vapor plays in the absorption of heat is well understood, and 
it depends upon the very high latent heat of water, which is 
606.5 calories per kilogram at 0° C. The evaporation and 
condensation of water in precipitation is certainly confined to 
the lower stratum, and hence it is in harmony with this view 
to limit the effective heating of the air by the sun to the lowest 
3 miles. (3) The diurnal variation of the temperature at the 
surface of the ground takes on a wide range. The tempera- 
ture is above the normal in low areas, in the summer season, 
and in the middle of the day; it is below the normal in high 
areas, especially in the case of cold waves in the winter, and 
in the night-time. The range at the ground generally amounts 
to 10° or 20° F., but diminishes upward with the height and 
disappears at the 5,000-foot level, or even considerably below 
that height. This is shown very clearly in the study of the 
changes in the vertical temperatures, as explored by means of 
balloon ascensions, where the 5,000-foot level marks the con- 
vergence of the lines which represent the gradients in the 
forenoon and afternoon. The range in the United States is 
usually greater than in Europe at the ground, owing to the 
more pronounced nature of the cold and warm waves that 
move eastward over that region, but the evidence is that the 
diurnal lines converge at 2 or 3 miles above the ground. (4) 
The fact that the great eastward drift of the upper levels is 


The discharge of the product passing through cyclonic 
circulations is perfectly fitted to perform this office. Hence, 
the theory here expounded consists of two parts as regards 
the eastward drift: (1) The upper poleward gradients are not 
built up to the amounts supposed by Ferrel, because of the 
lateral escape poleward of currents from the tropical belt; 
(2) The agency of friction as a retarder is replaced by the 
interchange of inertia derived from a compound circulation, 
the sources of the separate parts having different and inde- 
pendent causes. It has been important to thus carefully clear 
the ground for the theory of local cyclones, which will be ad- 
vanced to take the place of the type proposed by Professor 
Ferrel on the one hand, or of that advocated by the German 
school on the other hand. These two theories are not in 
harmony with each other, and neither of them seems to be in 
agreement with the observations. It is very evident that the 
six assumptions which have been made in order to pass from 
the general equations of motion, 200, to the working system 
employed by Ferrel, 397a, must be carefully revised before we 
can expect to put this branch of meteorology upon a correct 
working basis. In particular it is not suitable to omit the 
variations of temperature in longitude, because in so doing 
the turbulence of the lower strata and the alternate streams 
which are implied in this variation profoundly modify the 
general and the local circulation. It is also necessary to cor- 
rect the statement regarding the friction as the special agency 
of retarding accelerated flows and substitute, or rather add 
thereto, the inertia of currents which are rapidly changing 
their velocities. The conflict of turbulent countercurrents, 
especially at a short distance above the ground, must be rig- 
orously considered in studying the resultant effects. Like- 


underrun by a series of comparatively thin currents, which | wise the direct application of the law of conservation of areas 
move about in every possible direction, shows that the dis-| passed over by the rotating radius vector can not apply imme- 
turbance of equilibrium is local and confined toa shallow skin | diately to the lower strata, though it may be much more nearly 


near the ground, the most rapid currents belonging to the 
cumulus and strato-cumulus levels, which also implies that the 
upper regions of the atmosphere are much less affected than 
the lower. (5) The same conclusion is indicated very clearly 
by the seasonal change in the drift of the high areas over 
the northwestern portions of the United States, from the 
northwest in winter and from the southwest in summer, in 
conformity with the location of the permanent high areas in 
winter over the continent and in summer over the ocean. 
From these considerations it seems evident that the upper 
atmosphere is but slightly disturbed in its temperature equi- 
librium by the effects of the solar radiation, but the solar rays 
pass through it with comparatively little absorption, while the 
larger percentage of the heat retained in the lower strata, is 
due to a change of the wave length. This conclusion is 
very important for two reasons: (1) It shows why the gen- 
eral circulation of the atmosphere prescribed by the Ferrel- 
Oberbeck theory does not seem to be confirmed by the ob- 
servations. (2) It also indicates where the energy comes 
from which is finally expended in the generation of cyclonic 


correct above the 3-mile level. 
MODIFICATION OF THE CANAL THEORY. 

In consequence of these considerations it seems necessary 
to modify the canal theory to such an extent as to be practi- 
cally equivalent to an abandonment of it. If this is done it is 
important to trace out a chain of circumstances which will give 
a more correct account of the general and the local circulation 
of the atmosphere. The canal theory is very artificial, depend- 
ing as it does upon a simple laboratory experiment, in connec- 
tion with an obvious analysis of the general equations of mo- 
tion. If this theory is to be preserved, then we must be assured 
that the atmosphere does in fact traverse the circuits pre- 
scribed, for it has been commonly assumed to conform with 
the facts of observation. As has been shown, observation does 
not bear out the requirements of the theory, and I shall, there- 
fore, attempt to trace out in a descriptive way the circulation 
as it is developed over the North American Continent. The re- 
duction of this kinematic picture to the corresponding mathe- 
matical form of dynamics is a task of very great difficulty, as 
may readily be inferred, 
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We may conceive the tropical strata to be elevated by ther- 
mal expansion relative to the polar regions, so that there is a 
certain average gradient slope and corresponding west-east 
velocity which is in equilibrium with it in accordance with the 
usual equations. If the canal theory of circulation is in opera- 
tion we have poleward gradients in the upper strata, and 
equatorward gradients in the lower strata. If, instead of 
maintaining this circulation, there is an escape of currents 
from the Tropics in the lower strata in a poleward direction, 
then the gradients of the canal theory diminish and become 
much more moderate in consequence of this release of ten- 
sion. Every such leakage current from the Tropics causes a 
break or fault in the gradient, and this must be attended by 
a corresponding deflection of the eastward current, through the 
operation of the deflecting force at right angles to it, due to 
theearth’s rotation. Referring to the scheme of self-regulation 
of the circulation by the rise and fall of the gradients, fig. 18, 
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Fig. 18.—Scheme of self-regulation of the circulation by the rise and fall 
of the gradient. 

we may consider the average gradient in the strato-cumulus 

level. When in its mean position, as determined by the whole 

set of natural circumstances which produce it, the isobars and 

the wind with a given direction and velocity are all practically 


‘in coincidence. The velocity is just enough to maintain the 


slope of pressure as measured by the gradient. If the thermal 
expansion of the Tropics increases, the gradient slope is ele- 
vated, the eastward velocity is increased, and this acceleration 
will continue to advance till an excess of energy secures for 
itself a way of escape. This increase of velocity is probably 
checked as follows: 

From the Tropics in the lower levels, that is in the cumulus 
and strato-cumulus strata, a stream of air breaks away from 
the canal circuit, and pushes northward in some irregular 
course. This evidently causes a break in the gradient sur- 
faces, such as is indicated, for example, by the dotted lines of 
fig. 18, and the slope of pressure which held the eastward 
drift in its position gives way. The action of the deflecting 
force due to the earth's rotation bends the current southward 
as is indicated, and there is thus made the beginning of an an- 
ticyclonic local movement. In the lowest levels, from cumulus 
down to the surface, the break in the average gradients may be 
80 pronounced as to offer but little check to a complete anticy- 
clonic gyration, such as appears at the surface of the earth. 
This deflection of direction causes a whirl and absorption of 
energy in the strata affected through the local interchange of 
inertia, and slows up the eastward drift by the vortex action 
which is produced with a downward component. The alter- 
nate rise and fall of the gradients, and the attendant anticy- 
clonic gyrations, mark the successive efforts at self-regulation 
which the atmosphere as a thermal engine imposes upon itself. 
These continental pulsations are shown on the weather maps 
as the procession of high and low pressure areas which traverse 
the middle latitudes. In consequence of the superior velocity 


33——2 


of eastward motion in the strato-cumulus level, this region is 
the first to feel the decline in gradient strength, due to the 
tendency of a stream to escape from the Tropics, as from the 
Gulf of Mexico over the United States. It thus happens that 
the anticyclone is not only larger in area, but it also generally 
precedes the cyclone in its formation. There are numerous 
instances in which the anticyclone overspreads the United 
States, while there is no important cyclone in connection with 
it, except possibly some depression or irregular action along 
the edges of the high area. Usually, however, incipient ey- 
clones increase in intensity from these small beginnings, and 
they may even seem to drink up and exhaust the air which is 
flowing in anticyclonic circulation. This is the reason why I 
have heretofore described the anticyclone as preceding the 
cyclone in efficiency, and have thus reversed the order of 
action as taught by Professor Ferrel in his well-known theory. 

The warm stream from the south is deterred from mingling 
with the cold anticyclonic air by the difference of its tempera- 
ture, and the result is that the eastern side of the anticyclone, 
which flows southward, and the warm escape current from the 
south, flowing northward, compose two counter currents. 
These two currents together generate the cyclone, which is a 
vortex with an ascending central velocity. The gyration is 
produced by the action of the two independent streams acting 
like a couple, since they each depend upon separate gradient 
systems for their own mechanical pressures. It is not a gyra- 
tion due to frictional impact, but rather to the steady pressure 
on the arms of a couple, since the streams are driven by inde- 
pendent gradients, and are held apart by having different 
temperatures in the two separate currents. The air is thus 
raised from the lower to the higher strata in great masses, by 
circulating through the configuration of the cyclone, and this, 
too, produces a retardation of the eastward drift by an imme- 
diate interchange in the inertia, since there is a quick mingling 
of air having different directions and velocities. Examples of 
this action can be seen by studying the Charts 20 to 35, in- 
clusive, of the International Cloud Report. Furthermore, the 
motions of the atmosphere result in placing strata of air having 
different temperatures together, side by side, so that the sur- 
face isotherms are directed from the southwest to the north- 
east, and in consequence the northwest portions of a cyclone 
are cold and the southeast portions are warm. This does not 
conform to the requirements of either the Ferrel or the Ger- 
man theories, which demand a warm local center for the gen- 
eration of cyclones. Yet if two such masses of air lay along- 
side while they are of different temperatures, an interchange 
of heat contents will take place locally between them, and thus 
the streams will interflow in such a way as to strengthen the 
cyclonic gyration. This will be accompanied by distinct strati- 
fication of the air currents in the local cyclones, such as is 
observed in the kite and balloon ascensions, since the air of 
different temperatures is drawn out into thin ribbons having 
large discontinuous surfaces, which are favorable to the inter- 
change of heat. It is frequently found that a great anticy- 
clonic area as it approaches the ocean, although attended by 
no cyclone, will yet suddenly cause a violent whirl to form on 
its edge by the mere action of these adjacent masses of dif- 
ferent temperatures. Such local storms are sometimes formed 
on the Atlantic coast during a single night, and they may cause 
vortices with hurricane velocities on the coast. The line of 
junction of these warm and cold currents, along the southern 
and southeastern parts of the low area, is the locus of the 
formation of the majority of the tornadoes of the United 
States, the counter flow setting up the gyration, which is con- 
verted into a genuine columnar vortex, through which the 
heated air of the lower strata escapes into the colder strata of 
the higher levels. The hurricanes of the West Indies simi- 
larly form along the places of the counter flow between the 
Atlantic high area and the southeast trade winds when at 
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vortex then travels westward and skirts around the periphery 
of the high area until it is absorbed finally in the eastward 
drift of the higher latitudes. Such dynamic intermingling of 
the general and the local circulation is, therefore, not only 
in accordance with observations, but it is a suitable substi- 
tute for the defective canal theory of the general circulation, 
and also for the untenable theory of the local cyclones and 
anticyclones, supposed to be dependent upon the central heat 
produced by condensation of the aqueous vapor of precipita- 
tion. This view is attended, on the other hand, by the follow- 
ing disadvantage: That while the canal theory and the warm 
center cyclone theory lend themselves readily to mathematical 
treatment and to analytic solutions of considerable elegance, 
we are obliged to substitute for them an irregular system of 
stream lines in the lower strata, not at all readily put into 
mathematical forms. This turbulent circulation, with its self- 
adjusting government of the eastward flow, its interaction be- 
tween the general and the local vortices, its numerous subordi- 
nate phenomena, such as tornadoes, hurricanes, and cyclones, is 
easy to comprehend, but hard to analyze mathematically into 
the exact dynamic forces of equilibrium. It is possible to 
construct several special typical configurations for each dis- 
trict of the earth, as was done for the United States in Charts 
20-35, inclusive, of the International Cloud Report, and then 
draw the stream lines, with their velocities, in order to prepare 
for the computation of the dynamic forces involved. This is 
the true meteorological problem of the future. 


THE STRUCTURE OF THE ANTICYCLONE. 


We will now examine a little more closely the structure of 
the anticyclone and the cyclone as given by observations for 
the sake of the analytical problems presented by their configu- 
ration. It has been claimed by meteorologists that there is a 
southward component in the middle strata of the north temper- 
ate zone toward the high pressure belt, but a northward compo- 
nent in the upper strata and another northward component 
near the surface, as is indicated on fig. 13, Paper IV’. The obser- 
vations of 1896-97 do not, however, give such a distribution of 
the mean components, for they show that there is a very small 
average drift northward in all strata, increasing slightly with 
the height above the surface. That is to say, the atmosphere in 
the eastern and central United States drifts northward a very 
little and thus supplies part of the air that descends into the 
anticyclones through the upper strata. We have indicated how 
the leakage in the lower strata from the Tropics in part re- 
places the air which descends in the anticyclonic areas, and it 
is assumed that the small residual northward drift comple- 
ments the amount that is required to fill the anticyclonic 
areas. The downward vortex, therefore, draws in a portion of 
the air passing through it from the upper strata, as a conse- 
quence of the gyration induced through the countercurrent 
action, and therefore the feeble northward component of the 
circulation of the higher strata seeks the surface practically 
in the middle latitudes, before arriving at the polar zone, 
through the mechanism of the local vortices. Hence, it fol- 
lows that there is little cause for the formation of a general 
anticyclone close to the pole itself, which Ferrel assumed to 
exist; the result of Kimball’s discussion in the Monrutiy 
Weatuer Review, September, 1901, goes to show that this 
movement only feebly exists, and is in conformity with this 
exposition of the general circulation. Therefore, the air that 
descends in a local anticyclone comes from two sources, the 
leakage currents from the Tropics in the lower and middle 
strata and the feeble northward drift in all strata, especially 
the higher. 

There is one feature of the anticyclonic vortex which may 
be mentioned, though it belongs more properly to an analytic 
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their extreme northern limit, as in August to October. The)! treatment of that circulation. 
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The anticyclonic components 
of fig. 6, Paper IIT’, show that we are not dealing with a pure 
form of vortex. The two possible laws are typically the para- 


bolic -- = constant, and the hyperbolic rw = constant. 


Parabolic. 


constant. 


Hyperbolic. 
constant. 


Fie. 19.—Mixed system of hyperbolic and parabolic components. 


According to the parabolic law - = constant, the circula- 


tion causes simply a depression in the center of the gyrating 
fluid; according to the hyperbolic law rw = constant, there is a 
vertical component of circulation as in ordinary vortices. In 
the observed anticyclonic components the velocities v are about 
equal to each other on the I, I, II, circles, and it seems to 
me that this can only happen if there is a mixture of these 
two laws of motion. Thus we may divide the observed com- 
ponents ry, (yy, Cy, Into two parts by a diagonal as shown on 
fig. 19. The upper components represent the parabolic, and 
the lower the hyperbolic portions. This is physically neces- 
sary for the following reason. The anticyclone is formed by 
large currents of air moving in more or less independent 
streams on its outer portions, while only curling offshoots 
reach its central parts; this would produce the pure para- 
bolic components only. But, through imperfect pressure 
gradients there is also near the center a true downward com- 
ponent of circulation, and this can be supplied only by the 
action of hyperbolic components, that is to say, of a simple 
vortex motion. Hence, the general anticlockwise movement 
of the anticyclone, strongest on the outer circles, has accom- 
panying it a true downward or vortex component which 
lengthens the components v in the central portions. If this is 
correct, one sees an additional reason for holding that Fer- 
rel’s explanation of the anticyclone is impracticable, and also 
that the reversing of the cyclone to make an anticyclone, as 
proposed by Oberbeck and Pockelsis not warranted. We need 
very accurate observations to settle so difficult a point of pure 
theory, but I can not at present see any other satisfactory ex- 
planation of the gyratory components derived from the Weather 
Bureau observations. 
STRUCTURE OF THE CYCLONE. 


In Table 18 we give the results of cloud observations in the 
United States. 

In the following example the relations which should exist in 
a pure vortex are deduced for comparison with the data given 
under low areas in Table 18. 

Taking the inward radial velocity v = — 1.25, at the distance 
1,250 kilometers, assuming 4= .000100 for ¢=46°17', and 
.000002, also = .000050, their introduction into the 
several formule gives the values found in Table 19. 

An account will be given of the derivation of the formule 
in Paper VL. 

It is seen that the rotational velocity v is about the same as 
that given by the observations up to the circle whose radius is 
150 km = 93 miles from the center, as seen under v, of Table 
18. The values of the radial velocity agree fairly well, if we 
admit that the observations may be somewhat imperfect for 
this component up to the region of the inner circle I, whose 
radius is 250 km. There the component uv is much larger than 
expected in the upper strata, and this indicates some opposi- 
tion to the free development of the vortex near the core. It 
is presumed that this implies a struggle to intrude into the 
rapid eastward drift, accompanied by a broadening of the vor- 
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- TABLE 18.— Anticyclonic and cyclonic velocities at each 1,000-meter level. (Copy of Table 126 International Cloud Report. ) 
| High areas. | Low areas, 
: Velocities in the 
Ci. and Ci. St........ 10000 — 3.5 4+ 4.5 —5.5 | 42.5 —3.0/—6.5 + 3.0 | + 3.5 00 —3.0|—2.8 +435.4 
| 00) —5.0) 4 4.5 —5.0 14+2.5 —8.0|/—3.0 + 80 | —3.0 +11.0)—1.5 —1.0/—9.6 
8000 —3.0 6.0} + 3.5 —4.5 | 90) —2.5 +110) —5.5 413.5 | —2.0 +1.0/—2.4 434.6 
7000 —1.5 6.5 0.0 — 8.0 | —6.5 413.5 | —5.0 +15.0 2.0 42.0/—22 +30.0 
A- 6000 - 2.5 4.5 | —4.0 — 7.5 —9.0 +15.0 | —2,0 +415,5 —0.5 +4+3,.0) —2.0 425.0 
5000} 0.0 —7.5|/+ 2.5 —6.0| —2.5 — 8.0|—9.0 417.0| 0,0 415.5 | +1.5 +65.0|/—1.8 +923.6 
4000 00 + 8.5 8.0 0.0 —10,0 | —7.5 420.0 0.0 +14.5| 42.5 47.0) —16 4422.6 
3000 | 0.0 —7.0) 410.0 —9.5 | —12.0) —3.5 423.0) 0.0 413.0) 42.0 47.5) +210 
t 2000 | -+1.0  —6.0 | + 7.5 —95 42.0 —11.0 | —1.0 420.0) 0.0 4110) 0.0  +414.0 
o Cu. and 1000 4.3.5 —7.5) 415 —7.0) 0.0 4+80/)—-15 +44.0/—0.8 + 6.4 
44.0 —25 4+ 25 —4.0) 41.0 0.0| 0.0 4+ 6.0|—3.5 + 3.0) —20 41.3 
Means of the velocities, u,, v,.... —0.3 +4+ 4.2 —6.2 +0.5 — 7.6 | —4.4 413.1 | —2.0 +411.2 | —0.3 +-3.8 
d Radius, @ ...........00.000000.. 1 3 5 1 3 5 
Product, —5. 8 | —18.6 —38.0 +13.1 +33. 6 +-19.0 
y 
t -+- u, outward on radius. I. o, = 250, 000, -+-u, = south. 
+ ¥, = anticlockwise about center. II. = 750,000. -+ v, = east. 
a TIL. Gy, = 1, 250, 000. 
8 TABLE 19... Application of the formula for a cyclone. (Copy of Table 127, International Cloud Report. ) 
t CONSTANTS AND FORMUL. 
‘ = 46° 17° A= 2n cos = .000100 
k—e 2 
1,250,000 meters k= .000050 
_ © ate a. ~ w= +cz. cot i= ;— 2. 
1 2 2 k—c 2 k 
: DERIVED DISTANCES, VELOCITIES, CHECKS, AND INCLINATIONS. 
a we u v w av coté i G 
—2uz 
meters, miles. mm, 
1250000 777 1.00 1250000 —1. 25 2.50 . 0000020 3125000 2.5 2. 00 26. 6 0. 34 
; 1000000 621 1.56 1560000 —1.0 3.125 31 3125000 3.1 3.12 17.6 0.40 
750000 466 2.78 2085000 —0.8 4.17 56 3125000 4.2 5. 56 10.2 0.55 
311 6.25 3125000 —0.5 6. 25 125 3125000 6.3 12.50 4.6 0. 78 
250000 155 25. 00 6250000 —0. 25 12. 50 500 3125000 12.5 50. OO 1.2 2. 03 
200000 124 39. 06 7812000 —(. 20 15. 61 781 3125000 15.6 78. 12 0.7 3.00 
150000 93 69. 40 10412000 —). 15 20. 82 1388 8125000 20.8 138. 80 0.4 5.37 
100000 62 156. 30 15630000 —0. 10 31. 26 3126 3125000 31.3 312. 60 0.2 13. 90 
50000 31 625. 00 31250000 —0. 05 62. 50 12500 3125000 62.5 
40000 25 977.00 39080000 —t). 4 78. 16 19540 3125000 78. 2 
30000 19 1736. 00 52080000 —0. 08 104. 16 34720 3125000 104.2 
20000 12 3906. 00 78120000 —0, 02 156. 24 78120 3125000 156, 2 
10000 6 15625.00 156250000 —0. 005 312.50 - 0312500 3125000 312.5 


be and uw greater, making the angle of the inclination 7 much 
greater than it ought to be in pure vortex motion. As the 
computation of the vortex goes to the height of 10 miles, far 
beyond the altitude to which the ordinary cyclonic motion 
penetrates, this being only 3 or 4 miles in the moderate move- 
ments of the air, it is seen that v should theoretically attain 
enormous velocities very near the center. The difference be- 
tween these and such as are actually observed may be regarded 


as measuring the energy expended in breaking up the cyclone 
in the higher levels, which can be balanced only by retarding 
the movements of the general cyclone. The vertical velocity 
w is extraordinarily small from the bottom to the top, and in 
a measure justifies the method of discussing the motions of 
the air in the cyclone as a case of horizontal movement. It is 
impossible theoretically, however, that such a cyclonic motion 
without a vertical component should exist at all. The fact is 
that a slow vertical movement is acting over the very large 


tex tube through the resistance, v being smaller than it should ee 
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the air which flows into it through a thin disk at the outside 
in horizontal directions toward the center. The checks wv 
and @ w= — 2uz hold throughout the cyclone, thus proving 
that our data are at least approximately correct. The angle 
i, between the tangential direction and the current, theoret- 
ically becomes very small within 300 miles of the center. It 
was shown by the results of the observations that the move- 
ment at the cumulus level is much more rounded than in the 
lower strata, the difference being caused by the retardation of 
the air operating upon the surface irregularities of the ground. 
A congested or irregular inflow near the center will similarly 
increase the angle i, since the component u is increased and v 
diminished by it. The observations given on the weather 
maps do not record the conditions within 60 miles of the 
center with any definiteness. In hurricanes the core is about 
30 miles broad and its boundary is quite sharp, which shows 
that the component v is highly developed, while u is small. 


formule 450 and 471 show that the velocity v decreases grad- 
ually from the circle bounding the inner region toward the 
center, but does not vanish till reaching it. The construction 
here proposed indicates that since v is a function of the height 
z as well as of the radial distance , the air in streaming to- 
ward the center is gradually lifted above the ground by purely 
dynamic action and leaves a core without gyratory circulation. 
(3) The approach of a moving particle to the axis of the cyclone 
is attended by an increase of the velocity of rotation, which ac- 
celerates rapidly as it passes into the upper strata. There it 
accomplishes the work of deflecting the eastward drift, and it 
expends some of its energy in that way. The result of this op- 
position to free motion is to spread out the top of the vortex, 
reduce its gyratory velocity, and change the relations of v, and 
u, In the undisturbed gyratory motion the component r, be- 
comes very great in comparison with u,, and u, is always a 
small quantity. An inspection of Table 18 shows, however, 
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Fie. 20.—General scheme of the structure of cyclones. 


But the hurricane also penetrates to much greater altitudes, 
as already mentioned. Finally, the gradient shows that there 
is a slow change near the outer limit, but that it increases 
very rapidly on approaching close to the center. 


THE SPECIAL FEATURES OF THE CIRCULATION, 


The special features of the circulation indicated on fig. 20, 
which may be mentioned are as follows: (1) It is evident that 
this scheme avoids entirely the primary difficulties attending 
the Ferrel and also the German types of circulation. Each of 
these divided the cyclone into two parts having special prop- 
erties. Ferrel divided his cyclone at a vanishing rotational 
velocity, v = 0, which involved a circulation in opposite direc- 
tions on either side of it; the German type consists of two 
parts, separated by a discontinuous movement at the circle of 
the maximum velocity for v. The pure vortex, on the other 
hand, has only one law to deal with, and that, too, the simplest 
of all, in accordance with which the motion is generated. (2) 
Neither of the other types provides for a true calm region at 
the center of the cyclone, commonly observed in hurricanes 
as the eye of the storm. Ferrel’s formula 402) shows that v 


that in the strata, between 5,000 and 10,000 meters the radial 
velocity u, is relatively large, and the angle of the inclination 


instead of being nearly 0° is from 25° to 35° on the inner 
circle I. This means that the original coefficient upon which 


Qu 


the dimensions of the cyclone depend, namely, ¢ = — —p does 


not remain a constant, but increases from the boundary to- 


ward the axis of the gyration. Thus we obtain, 


0.6 
= 0000352 = 
8.8 


This involves an expenditure of energy in the struggle 
attendant upon intruding into the swiftly moving upper 
stratum. Furthermore, as was previously pointed out, Fer- 
rel’s theory of the slowing down of the excessive eastward 


velocities which would arise from the pure vortex law of the 


| 
| area covered by the cyclone, and is sufficient to carry off all increases from the circle R= 0.707 to the very center; the 
| 
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TABLE 20. — Dimensions and velocities in the waterspout off Cottage City, Vineyard Sound, Mass., August 19,1896. (Copy of Table 128 International Cloud 
Report.) 
Ww ki rf l 2— 2. — t.: Q-u — e_ 4g 
orking formule: v? = 2gz; av =Const.; = Bw; 
Dimensions in meters. | Velocities in meters per second, | Dimensions in feet, Velocity in miles per hour, 
h 2 u v w h u v w 
1280 0 2 ~~ 0 0 0 | 4200 0 a) _- 0 0 
1278 2 518.4 3.13 6.26 0.02 12. 53 | 4193 7 1701 7.0 14.1 0.04 
1189 91 «76.9 0.46 42.24 1.10 84.49 3901 299 253 10 94.4 2.5 
1097 60.8 0.29 53.39 1.76 106.79 3599 601 200 | 0.6 119.5 3.9 
1006 44.3 0.27 73.31 3.31 146.61 3301 899 145 0.6 164. 7.4 
914 366 38.3 0.23 84.72 4.42 169.45 | 2999 1201 125 0.5 189. 9.9 
731 549 31.3 0.19 103.77 6.63 207.53 | 2398 1802 102 0.4 233. 14.9 
549 731 27.1 | 0.16 119.73 8.83 239.47 | 1802 2308 89 0.4 268. 19.8 
7 823 25.5 0.15 127.04 9.94 254.10 | 1409 2701 84 0.3 284. 22.2 
366 914 24.30 0.15 133.89 11.04 267.78 | 1201 2999 79 0.3 300. 24.7 
183. 1097) 22.1) 0.13) 146.68 13.25 293.36 | 601 3599 72 0.3 328. 29.6 
146 1134) «21.8 | 0.13) 149.13) 13.70 298.26 | 479 3721 72 0.3 333. 29.7 
1280 20.5 0.13) 158.44 15.46 316.89 | 4200 67 0.3 354. 34.6 


e 0. 01208 


conservation of areas applied to the general cyclone, is that! portions of the north Atlantic Ocean. (6) It has been shown 
friction is largely concerned with the operation. It seems, that the currents which feed the cyclone have different veloci- 
however, that a much more efficient cause of retardation is ties at different altitudes, being greatest from 2,000 to 5,000 me- 
the interaction between these two types of motion, namely, | ‘ters above the ground. Each stratum forms a stream for itself 
the linear and the rotary, by which the lower strata thrust. conforming to the general law, but modifies its dimensions 
themselves into the higher. “The effect is to enlarge the size according to the constants pertaining to the special locality. 

of the vortex tube at the top by the resistance, deflect the Since these different strata have thus distinct local movements, 

eastward drift into sinuous curves, slow down the eastward especially considering the variable temperatures and densities 
velocity, and thus restrain the general cyclonic movement from of the currents from the north and south, respectively, it fol- 
excessive values. (4) The resultant of these component forces lows that the conditions are favorable for the formation of tur- 
and velocities is to produce a circulation along the parallels bulent minor circulations of all kinds. The movement of the 
of latitude which may be represented by the upper part of fig. air is therefore partly congested, and partly runs in free whirls, 
20. The upper clouds of the cirrus region precede the cyclone the difference of equilibrium in temperature being gradually 
proper as forerunners of this type of circulation; the lower reduced to the proper normal value for the latitude and alti- 
clouds follow in, succession, till precipitation is produced at tude by this forced intermingling of the subordinate parts of 
the elevation of 1,000 to 3,000 meters; in very rapid circulations the eye ‘lone. This process of restoring to an equilibrium the 
the eye of the storm is fully developed; the clearing up is temperature of masses, bearing with them that of the region 
more abrupt on the westward than on the eastward side of the from which they came, is generally completed by the time the 
cyclone. (5) The progressive movement of storms is partly 5,000-meter level is reached, judging from the records of the 
an effect of the cyclone covering an area of sufficient extent balloon observations. In summer, when the eastward drift is 
to be in different latitudes, so that variations in cos ¢ amount relatively slow, the pure vertical convective ascension may ex- 
to something. But other circumstances are more important. tend up to 10,000 meters. This is much more likely to happen 
By Table 33, Section IV, International Cloud Report, it is seen on the eastward than on the westward side of a cyclone, be- 
that the northward components for the group of areas which cause the vortex components throw back the eastward move- 
are covered by the currents of air from the south are greater ment upon itself, and thus make the strata more stagnant in 
than those from the north. That is to say, the movement in vertical directions. It has also been found practically very 
the streams from the Tropics is more rapid than that from difficult to make the kites fly on the east of the low center, the 
the polar regions, and the result is to roll up the eastward best ascensions being made on the southerly and westerly 
side of the cyclone to the north more than the westward to quadrants. (7) The entire problem of analyzing the move- 
the south. The ¢ yclone tends to rotate along the front of a | ments of the air in their details is so exceedingly complicated 
high area toward the north. At the same time its top is that only slow improvements in dynamic meteorology can be 
fastened by means of the circulation into the eastward drift at expected. A clearer idea of the fundamental conditions may, 
4,000 meters elevation, and these two components make the however, enable us to advance more rapidly than is now ex- 
storm move northeastward in the central and eastern portions pected. It will be a very important gain if meteorology can 
of the United States. If the general cyclone has other direc- | free itself from some of the theories which have so long pre- 
tions, as when hurricanes form in the Caribbean Sea, the same | _vailed, but which now are seen to be quite untenable, and have 
principles hold, and the storm there first moves westward, then seriousJy retarded its advancement. 

northward and northeastward, because the general circ sulation | THE VELOCITIES IN TORNADOES. 


is controlled in that region by the anticyclone in the southern| The motions in tornadoes are similar to those in cyclones, 
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yet the tube is not only inverted in position, but the stream 
lines occupy only the central portions, and the lines of ¢’ become 
tangent to the plane whose height is 7, at certain distances from 
the center. The fundamental equations for the tornado are 


303-308. ¢ = + 4 mz holds for the tornado with vertical axis 


positive downward, and the single bounding plane at the dis- 
tance H, above the ground. ¢ = 4 mz is the equation for 


the cyclone with the vertical axis positive upward. A multi- 
tude of minor relations and comparisons can be drawn from 
the two sets of equations 303-308 and 488-490. If the lower 
part of fig. 20 be looked at as if the horizontal axis were the 
vertical, we have a picture of the tornadotube. The diagram 
is not good because not drawn to scale, but the idea is easily 
understood. Hence, one law serves for all types of local 
storms, cyclones, hurricanes, and tornadoes, which thus theo- 
retically differ from each other only in their dimensions and 
in the details by which they are formed. Cyclones are gener- 
ated chiefly by horizontal convection currents; hurricanes 
have a stronger vertical convection current and also horizontal 
convection currents; tornadoes arise chiefly from vertical con- 
vection, assisted by some horizontal currents which counter 
flow in the cumulus level. 

It may be remarked that the stream lines indicated by Fer- 
rel, page 300, Recent Advances, are conjectural only, and do 
not conform to the theory of stream lines in a vertical vortex 
tube, nor to observation, which shows that the air is quiet close 
up to the boundary of the tornado tube. 


THE WATERSPOUT OFF COTTAGE CITY, MASS., AUGUST 19, 1896. 


The result of the computation on this interesting waterspout 
is added, and it shows the dimensions and velocities in metric 
and English measures which were derived from the observed 
distances and the formule. The most important feature is the 
value of the vertical velocity of 35 miles per hour at the sea 
level. See Table 20. 


ANNALS OF THE ASTROPHYSICAL OBSERVATORY OF 
THE SMITHSONIAN INSTITUTION, VOLUME L' 


By 8. P. Lano.ey, Smithsonian Institution, dated April 29, 1902. 


The work upon the infra-red solar spectrum, described in 
this volume, is the latest outcome of investigations with the 
bolometer, begun with the invention of that instrument by the 
writer about the year 1880. In the use of the bolometer (in 
principle so well known now as to need no description) the 
practise at Allegheny during the nearly ten years that studies 
of the infra-red spectrum of the sun were in progress there, 
required at least two and preferably three observers. One 
made and read the settings of the spectroscope, a second read 
as often as he could the indications of the galvanometer, while 
the third recorded all the observations and operated the shut- 
ter in front of the slit of the spectroscope. In those days the 
galvanometer, though far less sensitive than that now employed, 
was rarely free from “ drift,’’ or wandering of the spot of light 
upon the scale and this “drift ’’ was usually so rapid that the 
spot of light would cross the whole scale within a few minutes. 

It had been my intention at Allegheny to replace the tedious 
and incomplete system of eye observations at the galvanometer 
by an automatic photographic recording apparatus, but the 
“ drift’ stood as a seemingly insuperable obstacle in the way. 
The difficulty was attacked immediately after the installation 
of apparatus at the Astrophysical Observatory at Washington 
in 1891. Without stopping to mention details, it need only 
be said that by persistent efforts carried on through more than 
ten years as described in the early chapters of the Annals, 


‘t Washington, D. C., Government Printing Office, 1900. 


and with the aid of several devices which the reader may find 
there illustrated, these obstacles have been removed and it has 
become possible to use the galvanometer with perfect success 
to produce a purely automatic record, in connection with the 
bolometer, and with a photographic recording apparatus.’ 

As thus perfected, the procedure of mapping a portion of 
the spectrum is this: 

A prismatic spectrum is formed by a spectroscope of the so- 
called “fixed arm type,’’ in which, as the reader will recall, 
the ray which is in minimum deviation is given a certain fixed 
direction by an optical method, so that the observing instru- 
ment remains fixed also. This observing instrument is here 
the bolometer, whose essential part is a Wheatstone’s bridge, 
chiefly formed of two excessively narrow and thin strips of 
platinum, only one of which is exposed to the radiation to be 
studied. On looking into the eyepiece of the bolometer, this 
appears like a single spider web wire of a micrometer, seen 
against the background of the spectrum, for instance just be- 
low the A line, whose position might be read by it on the large 
azimuth circle on which the bolometer is mounted. But this 
thread is not alone a fiducial index, for since it conveys an 
electric current it is also sensitive and comparable to a nerve 
which will recognize the heat or cold which falls on it, and 
not only recognize but accurately measure it by the changes 
set up in the current in question. 

The whole forms an electrical thermometer which actually 
measures to very much less than the millionth of a degree. 

As the bolometer strip is warmed or cooled the galvanome- 
ter mirror turns to and fro, and the spot of light which it re- 
flects passes to and fro on its seale, which is here a photo- 
graphic plate. A clockwork of extreme accuracy moves the 
rock salt prism so that the spectrum marches uniformly 
across the bolometer thread at a rate, let us say, of one min- 
ute of arc in one minute of time, while the photographic plate 
moves as regularly in a vertical direction at right angles to the 
movements of the galvanometer spot at a rate, for example, of 
a centimeter in one minute of time. There is thus produced 
a curve called a bolograph, in which ordinates accurately cor- 
respond to relative amounts of energy, and abscissae to devia- 
tions in the prismatic spectrum. Depressions in this curve 
correspond to cooler lines or bands in the spectrum; the visible 
Fraunhofer lines, which are cool to the bolometer, appear as 
such deflections in the bolographs; the invisible lines, which 
are wholly insensible to the eye and chiefly insensible to the 
photographic plate, but which are recognized everywhere by 
the bolometer and discovered to fill the whole infra-red, are 
recorded also. 

The first object of the principal research described in the 
Annals was to map out in detail the hitherto scarcely explored 
region of the solar spectrum between the limit of the visible, 
just below A at about 0.8» and a wave length of 5.3”, beyond 
which little energy reaches the earth from the sun. In the 
accompanying illustration, Plate I (similar to Plate XX of the 
Annals), two bolographs taken on different days are superposed 
to show the coincidence of their indications, which directly 
represent the solar energy in this (invisible) part of the spec- 
trum, and beneath is a corresponding line spectrum drawn to 
show the region mapped in a more conventional aspect. At the 
left we see the comparative space occupied by the Newtonian 
or visible spectrum, on the scale of the average dispersion of 
the prism in the infra-red. Above is a curve obtained by Laman- 
sky about thirty years ago, which gives the sum of the knowl- 
edge of the infra-red spectrum at that time, and was then 
justly regarded as a great triumph. 

In the work of the Astrophysical Observatory over 700 lines 


* The “ drift,’’ long the great enemy to bolometric research, has become 
so much reduced that often it amounts to less than a single centimeter 
an hour, whereas in the old days a centimeter a minute would have been 
regarded as relative perfection. 
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have been found between the A line at 0.76 and a wave 
length of 5.3». Their determination required over 40,000 
measures with the comparator, a careful comparison of upward 
of twenty bolographs, and a long subsidiary research on the 
dispersion of rock salt, all of which the reader may find in the 
Annals. 

To the meteorologist, who, perhaps has little concern with 
the small solar absorption bands discovered, the work has 
nevertheless several features of distinctive interest. It will be 
remembered that beyond the vicinity of 1», where occur the 
bands p, ¢, = near the Ultima Thule of the spectrum, as defined 
by the elder Draper, nearly every line has been discovered by 
the bolometer down to and including the great band 2. Be- 
yond this lies a region first discovered by the writer on Mount 
Whitney in 1883, called the New Spectrum in Plate I, in 
which every inflection and line, without exception, was dis- 
covered with the bolometer. There are in the infra-red spec- 
trum, above a wave length of 4, five great bands of progress- 
ively increasing magnitude, which are all known to be due to 
water vapor.’ They lie, respectively, at 0.92», 1.4y, 1.8,, 
and 2.6». The first of these is in the neighborhood of the 
bands which the elder Draper discovered upon a phosphor- 
escent screen and called a,,y. The present designation of 
this water vapor band at 0.92” was, I believe, given by Abney. 
The next four bands have been distinguished by me as %, 1, 2, 
and \, the two latter being first observed at Allegheny; 2 
having been, till the Mount Whitney expedition, supposed to 
be the limit of the solar spectrum. I have said in my writings, 
in substance, that all these are probably due to water vapor, 
but the demonstration that they are so has been given since 
by others. 

In the region below &, at the particular points which I 
have called .r, and ,, the energy curve assumes the form of a 
high elevation near noon, but toward the afternoon melts away 
so that what was a summit becomes a valley. This is probably 
due to the absorption of water vapor with a mingling of car- 
bon dioxide. A little lower, the great band Y (first observed by 
me at Allegheny) has been found by others to be caused by 
the absorption of carbon dioxide, but I will not enlarge upon 
the nature of these bands further. 

These six regions of powerful absorption of the sun’s rays 
by the gases of the earth’s atmosphere, extend in the aggre- 
gate over a range of wave lengths three times as great as the 
visible spectrum, and there are still in addition extensive re- 
gions of considerable, though less complete, absorption by 
water vapor. 

It is found that great changes occur in the amount of ter- 
restrial absorption by water vapor in the region studied. The 
full extent of these changes was not recognized at the time 
the Annals appeared, but in Chapter VII much of interest in 
this connection is given. A yearly cycle of variations is de- 
scribed and illustrated in the Annals and is confirmed by sub- 
sequent bolographs. Later and, as yet, unpublished work, 
especially within the present calendar year, has added most 
materially to the knowledge of these changes of terrestrial 
absorption. 

It appears that during the spring months water vapor ab- 
sorption is at a minimum in Washington. In summer the 
absorption greatly increases, reaching its maximum in August. 
The air again becomes dryer apparently for a time in the 
autumn, after which another period of greater absorption 
succeeds. 

My attention has lately been called to the consonance of 
this cycle with the results of actinometry carried on since 1883 
at Montpellier, in France. The reader’s attention is drawn to 


'Mr. Very, ina recent number of this Review, correctly points out 
that the two first mentioned of these bands are due to water vapor, 
though this is not so stated in the first edition of the Annals. 
is corrected in a later edition prepared as a Senate document. 


This error 
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a plot of these results which appeared in the Monraity Wearner 
Review for April of the present year. The Montpellier observ- 
ers are able to note by the aid of the Crova recording actinom- 
eter a yearly cycle of fluctuations in the amount of solar radia- 
tions received at the earth’s surface. I have myself used the 
excellent Crova actinometer with good results in the determi- 
nation of solar radiation. At the same time, the bolographic 
work I have referred to shows that the fluctuations that the 
French observers have noted are caused in all probability by 
a varying absorption of the earth’s atmosphere attending 
changes in the amount of water vapor which it contains. Re- 
cent bolographic observations (made here in March, 1902), have 
shown that fluctuations in the amount of solar radiation re- 
ceived at the earth’s surface amounting to as much as 7 per 
cent of the whole, may be occasioned merely by a difference in 
water vapor absorption between two days in the same week 
that appear to the eye to be equally clear. Far in excess of 
this is the change due to the same cause between spring and 
summer. 

From these examples it will be apparent how great are the 
possibilities of usefulness for the recording spectrobolometer 
in connection with the study of atmospheric absorption, now 
that the bolometer has reached the present stage of perfec- 
tion.* A bolograph of the solar spectrum from the violet 
down to a wave length of 2.5» is now taken in a quarter of an 
hour more perfectly by far than could be obtained in two 
entire years’ work at Allegheny, showing the principal absorp- 
tion lines both in the visible and infra-red spectrum, with suf- 
ficient accuracy and detail for purposes of study. The appa- 
ratus with certain accessories for standardizing purposes can 
be used for actinometry, either of the total solar radiation or, 
what is more valuable, for minute portions of the spectrum. 
Such researches can not but add, it would seem, to the knowl- 
edge of the physics of the atmosphere of the earth, and may 
even extend to what is possibly of equal importance to us, the 
study of the atmosphere of the sun. 

I have elsewhere ventured the hope that such steps as these 
may lead to advances in the way of long range forecasting of 
the weather. 

My hopes have, possibly, been regarded as unduly optimistic 
by many who may have understood me to anticipate a some- 
thing of speedy attainment. I fully recognize how dimly we 
can grasp the problem with our present knowledge, but I think 
I see, in researches which teach us more of the effects and 
changes of our atmosphere as a whole and in part, and of the 
sun's atmosphere as a whole and in part, something which 
will make the problem before us—one which concerns all life 
in this world—real and definite, and finally largely, if not 
wholly, solvable. 

I can not conclude this brief article without saying that 
in the beginning this work was strictly mine, the bolo- 
meters which were originally used in it having been made 
throughout with my own hands, but now, owing to other cares 
and interruptions from administrative duties there is hardly 

*T have elsewhere remarked ( Philosophical Magazine, July, 1901), that 
the accuracy as well as delicacy of the bolometer may be considered (1) 
in regard to its sensitiveness to small amounts of heat; (2) to the accu- 
racy of measurement of those small amounts; and (3) to the accuracy 
of its measurements of position. As to the first, while it was considered 
to be remarkable twenty years ago that a change of temperature of one 
ten-thousandth of a degree could be registered, it is believed now that 
with the last improvements which Mr. Abbot of the observatory of this 
institution has lately introduced into the galvanometer, less than one 
one-hundred-millionth of a degree in the change of temperature of the 
strip can ordinarily be registered; that as to the second relationship, 
while careful photometric measures imply a probable error of 1 per cent, 
the error with the bolometer is insensible and is at any rate less than 
one-fiftieth of this amount; and that as to the accuracy of its measures 
of position, in place of an error of a considerable fraction of a degree, as in 
Lamansky’s work, the probable error in feeling the relative position of 
one of these invisible lines is less than one second of arc, a statement 
which might hardly appear credible but which is correct. 
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any part of the experiments, or of the volume which describes 
them, in which I have not been helped by Mr. C. G. Abbot 
of this observatory, whose aid I have had pleasure in else- 
where acknowledging. 


HAWAIIAN CLIMATOLOGICAL DATA. 


By Curtis J. Lyons, Territorial Meteorologist. 
GENERAL SUMMARY FOR May, 1902. 


Honolulu. —The level of water in artesian wells fell during the 
month from 34.10 to 33.05 feet above mean sea level. May 
31, 1901, it stood at 33.20. The average daily mean sea level 
for the month was 9.76 feet, 10.00 representing the assumed 
annual mean. Trade wind days, 31 (5 of north-northeast); 
normal, 24; average force of wind (during daylight), Beaufort 
scale, 3.2; cloudiness, tenths of sky, 4.7; normal, tenths of 


reported from Hawaii 21st; first seen on Oahu 22d, and con- 
tinued thereafter, red for first two or three evenings, then 
more gray-green and yellow-green effects. Solar haze by day 
tinged with violet ray, afterwards white. ; 


OBSERVATIONS AT HONOLULU. 


The station is at 21° 18’ N., 157° 50’ W. 

Hawaiian standard time is 10° 30" slow of Greenwich time. Honolulu local mean time 
is 10% 31@ slow of Greenwich. 

Pressure is corrected for temperature and reduced to sea level, and the gravity correction, 
—0.06, has been applied. 

The ave rage direction and force of the wind and the average cloudiness for the whole day 
are given unless they have varied more than usual, in which case the extremes are given. 
The scale of wind force is 0 to 12, or Beaufort scale. Two directions of wind, or values of 
ne force, or amounts of cloudiness, connected by a dash, indicate change from one to the 
other. 

The rainfall for twenty-four hours is measured at 9 a, m. local, or 7.31 p. m., Greenwich 
time, on the respective dates. 

The rain gage, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet above 
ground. Ground is 43 feet, and the barometer 50 feet above sea level. 


Meteorological Observations at Honolulu, May, 1902. 


sky, 4.4. During twenty-four hours preceding 1 p.m. Greenwich | = 
Rainfall data for May, 1902. < Temper time, or 1:30 a, m. Honolulu time, a 
ture. 
& Tempera- | | Sea-level | 
4 ture. | Moana, Wind. pressures 
= < | = < = Blaise ital 
HILO, @& and ne. Feet. | Inches, | Makiki Reservoir ........... 120 1, 35 | | 
50 | 13.35 | U.S. Naval Station, sw...... | 6) @24 * | + t | t | 2 | | 
250 21.74 Kapiolani Park, sw. 10 | 29.99 70 65.5 479 61.3 67 ne. 24 5 30.01 29.95 0.00 
veces 100 12, 55 | Manoa (Woodlawn Dairy),c. 285 7.63) 2 30.00/69 67 78 | 68 | 62.5 70 | ne. ] 3-5 30.04 29.98 0.20 
4600 | 200) 1863 | Manoa (Rhodes) ............ 300; 121.33] 8..... 29.95 70 | 65 74 | 68 | 66.3) 86 | ne. 23 106 30.04 29.95 O15 
300 | 19.02 || School street | sw. | | 99.941 67 | 61.5175 | 68 | 62.0) 73 ne. 3-5 10 30.00 29.94 0.00 
Laupahoehoe 500) «6-29.99 Insane Asylum, sw. 30 | 100) &..... | 29. 94 64 | 61 76 | 67 | 56.0 62 | nne 4 2 29.99 29.99 0.00 
HAMAKUA, he, | Kalihi-Uka, sw.............. |} 260; 7.02] 6..... 29.89 62 | 59.7176 | 60 | 58.7 70 ne. 34 7 | 29.98 | 29.87) 0.00 
250) 17.51 | Nuwanu (W. W. Hall), sw..., 50) 0.95| 7... .| 29.94! 68 63.7176 | 59.5 58.7 70 | nne 1-3 &5 29.96 29.88 0.00 
Paauhau ( Mill)............... | Nuuanu (Wyllie street), sw. ‘| 250 63 | 61 77 | 64 | 61.3) 72 | ne 610) 29.99 29.91 0.00 
700 | 16.24 Nuuanu (Luakaha), | 850 199.96 70 | 63.5978 | 62 | 59.0 66 | nne 2 1 30.01 29.89 
KOHALA, 0 | | Waimanalo, ne.............. 25 | 0.68) 10.....| 30.00) 70 | 63.5978 | 66 | 62.5 70 | ne 35 28 | 30.06 29.95 0.00 
11.48 | Maunawili, ne...............| 300 4.91} 11 30.06 70 65 76 | 69 | 60.5 69 | nne. 5-3 3. 30.10 29.99 0.00 
Kohala (Mission) ............ 521) 10.84) Ahuimanu, _ eee | 350 12.96 | 42 30, 05 72 #167 78 | 69 | 61.3) 69 | ne 3 3) 30.11 30.08 0.00 
25 1.11/43 30.04/70 | 693979 | 71 | 66.377 | ne 830.10 30.08 Os 
2,720 445) Ewa Plantation,s............ 60 0.24/14..... 30.07 | 72 | 69 | 69 | 67.7 81 | ene 8012 30.04 0.07 
847 4.48 | Waipahu, 200 0.00} 15 | 30,10 | 7: 65 so | 64.7, 72 | ne | 3-5 4° 30.14 30.06 0.00 
KONA, W | Moanalua, sw.. 0.45 16 30.0972 | 65.5779 | 70 | 61.3 66 | ne 4 30.13 30.08 0.02 
4.40 “Al AL | 17 20,07 | 72 68 79 | 68 | 61.3 66 | ne 4 30.14 30.07 O01 
1, 580 5.33 | Lihue (Grove Farm), e...... 200 2.083) 18 30,05 68 67.3981 | 7 | 66.5 75 | ne 3 5 | 30.10 30,01) 0.04 
Na@poOopoo | 4.43 Lihue (Molokoa),e.......... | 300 1.71) 19 30.02 | 66 4.7782 67 5.7 74  nne 30) 30,09 29.99 0.00 
KAU, Se. Lihue (Kukaua),¢........... 1,000 5.27) 20..... | 29.98 73 | 67.5982 | 65 | 65.5 77 | ne. (20 1) 30.04 29.96 O01 
Homuapo 0. 53 | Kealia, @.. 15 1.00] 91..... 30.01 7 | 69 82 | 72 | 65.3) 71 | ne S21 30.06 29.96 0.01 
650 325 5.75 | 22 .| 90.06) 74 | 82 | 72 | 66.7| 73 | ne 3 30.08 29.99 0.00 
10 14.92] 93..... 30.06 | 74 | 67.5981 | 72 | 66.0 72 | ne. 4. 5 30.09 30.01 0.04 
15 14.05 | 24 30.06 74 68 71 | 65.3 70 ne. | 4 30.10 30.02 0.08 
1,700 | 200 0. 12 | 25 20.05 173 | 67 81 | 72 | 64.0 68 | ne 3-2, 7/3014 30.066 O04 
PUNA, e. | Wahiawa Mountain, s.......) 2,100 12. 26 | 26 30.08 | 72 66.5178 | 71 | 63.7) 71 | ne. | 3-4 8 | 30.10 30.02 0.12 
ca 4, 4.22 MeBryde (Residence) ....... 850 1.95 | 27 30.09 | 73 | 67 80 | 68 | 63.3 70 | ne 42 6 | 30.12 | 30.03 0.01 
Olaa, Mountain View ........ 11,690 | 15,81 |) Lawal 450, 3.21 71 | 63.580 | 71 | 63.3 69 ne. | 45 4 30.14 | 30.08 0.02 
1. || East Lawai.................. 10 2.81} 29..... 30.04 | 72 6.51779 | 69 | 61.3 66 | ne. 30.11 | 30,02) 6.18 
Waiopae Ranch, s............ 0.00 || West Lawai................. 200; 1.86/30... 30.04/73 | 66 981 | 69 | 62.7\ 67 | ne. 3-1 30.08 29.98 O04 
Kaupo (Mokulau), s | 285 | 2.88 | 31 | 30.02) 72 | 65.5980 | 71 | 62.7) 67 | ne. 4 3 | 30.08 | 30.01 0.01 
700; | | | 
Haleakala Ranch............. 2. 000 cu 1.50} Means.) 30.022) 70.4 | 65.61 79.0 63.0) 70.7...........| 3.2 | 4.7 | 30.07229.987 1.34 
Waklahe | 200, 1.84 Wahiawa Mount,e ..........|...... | 18.25 
OAHU, db | 095) Depart- | 
| 


Nore.—The letters n, 8, e, Ww, and ¢ show the exposure of the station relative to the winds. 


Approximate percentages of district rainfall as compared 
with normal: Hilo, 180; Hamakua, 400; Kohala, 280; Waimea, 
160; Kona, 85; South Kau, 45; North Kau, 120; Puna, 110; 
Maui, varying from 100 to 200; Oahu, 50, except Ahuimanu, 
200; South Kauai, 66; North Kauai, 150. 

Mean temperatures: Pepeekeo, Hilo district, 100 feet eleva- 
tion, average maximum, 76.0°; average minimum, 68.5°; Wai- 
mea, 2,730 elevation, 73.4°, and 62.4°; Kohala, 521 elevation, 
75.4° and 65.9°; Waiakoa, Kula, Maui, 2,700 elevation, 81.7° 
and 58.5°; United States Magnetic Observatory, 50 elevation, 
85.5° and 65.7°; Ewa Mill, 50 elevation, 81.4° and 66.7°. 

Mr. Fleming, ‘at the Magnetic Observatory, reports 9 a. m. 
dew-point, 62.5°; relative humidity, 57.5; 9 p. m., 62.3° and 
73.5; Ewa, mean dew-point, 64.4°; humidity, 70.5; Kohala, 
65.6° dew-point; 80 humidity. 

Heavy surf 3d, 18th, and 30th. Earthquakes reported, none. 
Snow fell on Mauna Kea 3d and 4th. Thunder and lightning, 
Oahu, 12th. Marked haze 10th. “After-glow” (with solar 
haze), probably from the smoke of the Martinique eruption, 


Mean temperature for May, 1902, (6 +249) +3=753.4; normal is 74.2. Mean pressure 
for May, 1902, (9+ 3)+2= 30,033 ; normal is 30,029. 

*This pressure is as recorded at 1 p. m., Greenwich time. + These temperatures are ob- 
served at 6 a. m., local, or 4.31 p. m., Greenwich time. t These values are the means of 


(64+94249)+4 2 Beaufort scale. 


CLIMATOLOGY OF COSTA RICA. 
Communicated by H. Prrrier, Director, Physical Geographic Institute. 
[For tables see page 292.] 

Notes on the weather.—In San Jose the pressure was slightly 
below the normal, the daily means being very low on the 11th 
(662.87), 23d (662.54), 24th (662.36), 25th (662.86), and 31st 
(662.57). The highest means occurred on the Ist (664.39) and 
16th (664.17). The temperature was slightly above normal 
and very uniform throughout the month, the relative humidity 
rather low, and the sunshine normal. On the Atlantic slope 
the rainfall was generally excessive and was almost uninter- 
rupted at a few stations. At Port Limon the heat and damp- 
ness were at a maximum and numerous cases of yellow fever 
were reported from the Santa Clara district. On the Pacific 
slope the precipitation during the rainy season just ended has 
been in marked excess over that of previous years. 
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Notes on earthquakes.—May 15, 4:27 p. m., very slight shock; 
May 22, 9:19 p. m., tremors. In connection with the Mar- 
tinique disaster, it may be noted that on the 11th and 12th 
especially, and on many other days afterwards, sunrise was 
accompanied by unusual red and purplish tints, which were 
noticed not only at San Jose, but also at several other places 
on the Atlantic slope. 

THE WINDS AND RAINFALL OF NEW HAVEN. 
By T. H. Davis, New Haven, Conn. 
THE FREQUENCY OF WIND DIRECTION AS OBSERVED AT THE LOCAL 
WEATHER BUREAU OFFICE SINCE ITS INSTALLATION IN 1873. 


The general circulatory system of the atmosphere is subject 
to laws that must be discovered by the discussion of continu- 
ous observations. This is particularly true of the great equa- 
torial currents which flow away from the equator in the higher 
strata of the atmosphere, and the corresponding great polar 
currents flowing from the poles toward the equator in the 
lower atmosphere. These currents do not travel in direct 
paths parallel to the lines of longitude, as might at first be 
supposed, but being perfectly free, the masses of air in motion 
are subject to the effect of the rotation of the earth on its axis, 
which causes a deflection of their direction to the right in the 
Northern Hemisphere and to the left in the Southern Hemis- 

here. 
, These fundamental currents do not follow continuous 
courses, but the joint result is the production of what are 
known as the ‘ prevailing westerlies’’ near the parallels of 
forty degrees north and south at the earth’s surface. 

At southern stations in the United States and about the Gulf 
of Mexico the prevalent winds have easterly components be- 
cause of their close proximity to the northeasterly trades. 

Cyclonic storms which cross this continent in an easterly or 
northeasterly direction cause occasional winds of greater or 
less intensity over districts through which they pass, and these 
may blow from any point of the compass, depending upon 
whether the storm center passes through, or north or south of 
the place of observation. These are factors of more or less 
importance in determining the prevailing wind direction at 
any point. Each is more marked in some seasons and in some 
years than in others, and helps to account for the irregular 
oscillations of the winds. 

If we would embrace all influences liable either individually 
or collectively to interfere with the general circulation over 
New Haven, it would be proper to note that its location is 
as follows: 

(1) About 400 miles from the northern edge of the calms of 
the Tropic of Cancer; (2) in the region of prevailing westerlies; 
(3) about 300 miles northwest from the average path of the 
centers of West Indian hurricanes; (4) about 150 miles from 
the landward margin of the Gulf stream; (5) open to Long 
Island Sound from southeast to south-southwest; (6) subject 
to the effects of the Arctic current which is said to flow be- 
tween the landward margin of the Gulf stream and Long 
Island Sound. 

Any or all of these circumstances may exert a more or less 
marked interference with the winds that would normally pre- 
vail at this point. 

The topography of the surrounding country is also a factor 
in disturbing the wind direction. Winds that blow toward 
New Haven from the west, north, or northeast meet the Alle- 
gheny Mountains of Pennsylvania, the Green Mountains of Ver- 
mont, or the White Mountains of New Hampshire, respectively, 


besides other minor elevations. These rugged eminences, to- 


gether with their extensive valleys, in considerable measure 
become deflecting influences on the wind’s direction. Insola- 
tion and terrestrial radiation also exert influences by produ- 
cing vertical currents, and these in their turn will materially 
affect the direction. 


Since New Haven is on the coast, winds coming to it from 
the east, south, or southwest meet with scarcely any obstruc- 
tion, the only interference being such as is experienced in 
their passage over the open ocean and the comparatively low- 
lying land. 

The deflecting effects of the topographical character of the 
country in this vicinity are necessarily very small, but they 
may possibly be helpful in the explanation of the oscillations 
of frequency of direction. 

One of the important factors to be considered in the inves- 
tigation of the resultant wind direction for New Haven is its 
close proximity to the open ocean, by reason of which marked 
land and sea breezes are developed. These are particularly 
noticeable during the summer months. On summer mornings 
and evenings when the general atmosphere is free from ob- 
servable motion there are distinct movements of large masses 
of air near the earth, from the land to the sea and from the 
sea to the land, respectively. 

Taking all these points into consideration it will be readily 
perceived that we do not receive the true winds of the general 
circulation of the atmosphere, but are favored with resultants 
due to modifying influences. The directions of wind as ob- 
served by Weather Bureau officials at New Haven from 1873 
to 1900, inclusive, are shown in Table 1, which gives for each 
year the percentages of wind frequency for each of the eight 
points of the compass, the percentage of calms, and finally 
the resultant directions for each year.' 


TABLE 1.— Wind directions in percentages, and annual resultants. 


| | | | | 
> | | Resultant 
Year. | NE. | | SE | 8 W. | NW. = 
| | 
| | | | ° 
1873. ..| 16.7 | 11.2 5.5 10.4/)145! 9.0) 20.0. 10.4 w. 36h 
1874... 16.4) 112) 25) 3.8) 16.7) 10.7 | 14.8 | 10.4 w. 18 n 
20.0 15.0 3.6 4.1 13.4) 14.8) 10.7) 148 3.6 w. 430 
1876... .| 15.9} 129] 25] 5.2) 131 17.0 | 19.2) 5.2 w. 26 
(17.8)151) 36) 38) 104/200) 63/156 7.4 40n 
164/126) 27) 85/197) 49) 
17.5 | 11.0) 5.7/| 17.3] 148/123/15.9) 33 w. 14n 
18.9 6.6 19 6.0 | 13.7) 15.1 9.31129 6.6 w. 42 
| 184/142] 1.9] 63/129] 16.2 101/151) 49 w. 33 
(184/134) 30) 63/13.1/17.3) 90/156) 38 w. 31 n. 
181] 120] 27] 18.1] 11.0/145/) 65 w. 20 n. 
3.3 3.8 | 14.8 | 14.2) 14.0 | 12.6 6.8 w. 
12.3 | 17.0 3.3 6.3 | 14.5 | 12.9 | 13.4) 14.0 6.3 w. 26 n. 
1887... 16.2) 126 38) 63) 148 | 142) 13.1) 151) 3.8 w, 21 n. 
1888... 117.5'123/ 30! 33) w.32n. 
1889... | 11.8/17.0| 44] 22) w.27n. 
1890... | 120) 151) 413) 47) 13.0 14.0] 11.8 | 19.7 5.7) w. 31 n. 
(142/148 3.8) 66) 159) 10) w.27n. 
1892. | 15.1145) 1.9) 68) 99) 148) 18.1/17.0) 1.9) 8n. 
| 21.0/17.8| 36] 68] .3 w. 55 n. 
| 47] 19.7 | 123 | 11.8 1.0 w. 38 
(24.00 71) 41) 82) 145 13.7) .0) 22m. 
(244) 85) 52) 44/126 /181/123 w. 
1897... 21.6)129) 25) w. 38m. 
wis |22.0/15.3) 55) .3/ w.58n. 
18.4/ 15.9) 3.5) 5.2) 99/192] 99/172) .8| w.50n. 
20.0 148, 44) 41) 82 19.5 | 126/164] .0| wi4in. 
} | | | 
Mean ...........| 17.9 | 186) 34] 5&5 12.4! 16.4 15.4 w. 31 n, 
| | | | | | 


Table 2 shows the mean percentage of winds from each of 
the eight points of the compass and the resultant directions 
for each month of the year. 

The components of direction are exhibited graphically in 
figs. 1 to 4, and the resultant directions in figs. 5 and 6. In 
fig. 7 are shown resultant directions for the four seasons. 

These curves show very clearly the march of the various 
winds during the year. From fig. 1 we see that the south 
winds have a maximum frequency i in July and a minimum in 


1 From ‘August 25, 1872, to October 31, 1879, observations were made at 
7:35 a. m., 4:35 and 11:35 p- m., Washington time; from November 1, 
1879, to December 31, 1884, at 7 a. m., 3 and 11 p. m., Washington time: 
January 1, 1885, to December 31, 1886, at 7 a. m., 3 and 11 p. m., seventy- 
fifth meridian time; January 1, 1887 to June 30, 1888, at 7 a. m., 3 and 10 
p. m., seventy- fifth’ meridian time; July 1, 1888, to ‘date, at 8 a. m. and 
8 p. m. seventy-fifth meridian time. The resultant directions in Tables 
1 and 2 are based on abservations of wind direction only, and do not take 
into account variations in the average velocity for different directions. — 
ED. 
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December, while the north winds have their maximum in Jan- 
uary and their minimum in June. The seasonal fluctuations 
are much more marked in the south than in the north winds. 


TABLE 2.— Wind directions m percentages, and monthly resultants. 


Month, | N. | NE | E | SE | SW. | W. | NW. | Calm, | Resultant 
| 
| 
January ..... 21.94) 15.81) 1.61) 1.94) 5.17) 14.51) 16.78) 1871) 255) w. 490 
February ....| 20.00 | 15.00) 2.50) 3.57) 6.43 | 12.85 | 13.58 | 20.00) 6.07) w. 
March... 20.33 13.55) 3.88) 4.54) 9.68 | 11.62 | 11.62 | 20.65 3.83 w.55n 
April ........ 17.33 | 15.33 | 4.00) 8.33 | 13.33 | 11.33 | 9.66 | 17.33 | 3.36 Sin 
ay. 12.90 | 13.22 | 5.17 | 11.94 | 20.33 | 15.16! 7.10 (10.33 | 3.85) w. 72s 
June. 12.00 | 9.00 | 4.66 | 10.00 22.00) 19.33) 7.33 | 11.33) 4.35) w. 56s. 
| 18. 87 | 889) R23) | 2227 | 7.42) 1259) 415) 
August ...... 15.81 | 12.90 | 3.23) 6.45 | 18.07 | 19.04) 11.29 4.82 | w. 158. 
September...) 16.66 15.33 4.00) 5.33 14.00) 18.66 8.33) 13.66 w. 260 
October .....| 19.68 | 14.51 3.23) 4.20) 8.71 16.78 | 12.26 | 17.10) 3.53) w. 
November .../ 20.33 | 13.33) 2.38) 266) 6.99) 15.00 18 | 17.66) 237 | w. 40m. 
December... | 14.51) 0.65) 161) 4.84) 17.42 419 | w. 400 
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Fia. 1. Percentage curve of north and south winds, from Table 2. 


The curves shown in fig. 2 are not so regular in character 
as those in fig. 1. The southwest winds have a decided maxi- 
mum in July and a minimum in April and the northeast winds 
& minimum in June and July with only slight variations dur- 
ing the remaining months of the year. 
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Fia. 2.—Percentage curves of northeast and southwest winds, from 
Table 2. 


Fig. 3 shows a low percentage of east winds throughout the 
year. West winds are frequent from November to January 


and comparatively few from May to September; while north- 
west winds, as shown by fig. 4, are frequent from October to 
April and few from May to August. Southeast winds show a 
decided maximum in May. 

The striking feature of these curves is the increased fre- 


sea breezes have an important effect. 
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north and west winds during the summer season. 
partly due to monsoon influences, but no doubt the land and 
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Fig. 3.—Percentage curve of east and west winds, from Table 2. 
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Table 2. 


Fic. 4.—Percentage curve of southeast and northeast winds, from 
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PRECIPITATION AT NEW HAVEN, CONN., 
1873-1900. 


Fie. 5.—Monthly resultant directions, 28-year averages, from Table 2. 
FOR TWENTY-EIGHT YEARS, 


Precipitation in whatever form it may be deposited upon the 


surface of the earth appears to be the most erratic and variable 


quency of southerly winds and the decreased frequency of 


quantity with which we have to deal in the discussion of 
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meteorological phenomena. The rainfall for New Haven, as 
shown by the measurements taken at the local United States 
Weather Bureau is apparently almost entirely dependent upon 
passing storms. There are no high mountains to produce the 
abundant precipitation that occurs in some other districts, and 
proximity to the ocean does not appreciably increase its rain- 
fall, since so large a percentage of the winds are from the 
west or north. The discomfort occasioned by high humidity, 
fogs, and mists is, however, very generally attributed to its 
marine position. 
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Fia. 6.—Average resultant direction for each month. 


N 


Fria. 7.—Average resultant direction for each season. 


As a rule the cyclonic storms that develop in the northwest- 
ern part of the United States cross this country in an easterly 
direction, passing out to sea through the St. Lawrence Valley; 
they usually bring rain to New Haven. Another class of storms 
originates in the southwest. They travel in a northeasterly di- 
rection and pass out to sea at a point between Cape Hatteras 
and northern Maine; of these a goodly proportion pass over or 
near New Haven, producing abundant rains. We also receive 
a very fair share of rainfall from the so-called West Indian 
storms. 

In addition to the precipitation accompanying these storm 


areas we are favored with frequent heavy showers of rain during 
the hot summer months, which approach this point from the 
northwest or the southwest, and are usually accompanied by the 
well known thunderstorm phenomena. This no doubt accounts 
for the fact that on the average for twenty-eight years July | 
proves to be the wettest month of the year in New Haven. 

The annual average rainfall recorded at New Haven is 47.38 
inches. It is quite possible that the actual rainfall is in excess 
of this amount by from 5 to 10 per cent, since it has been shown 
by long series of observations that a rain gage at a high ele- 
vation generally collects less rainfall than one placed on the 
ground. For this reason, Prof. Alfred J. Henry, in his excel- 
lent memoir on the ‘‘ Rainfall of the United States,’’* informs 
us that: 

In general it does not seem possible to avoid the conclusion that the 
absolute amount of precipitation, as registered by the Weather Bureau 
gages, falls short of the true amount by quantities varying from 5 to 10 
per cent of the annual. 

The rain gage used in the observations at New Haven is 
provided with a funnel 8 inches in diameter and the elevation 
of the top rim of this funnel is 110 feet above ground or about 
140 feet above mean sea level. The observer informs me that 
it has not been moved from its present position on the roof of 
the building where the local Weather Bureau is situated since 
its installation in 1873; therefore, the results are eminently 
reliable for that particular spot. 

Table 3 gives a complete record of the amount of rain, 
measured in inches and hundredths, for each month; the totals 
for each year of the 28-year period under consideration; the 
departures from the normal; and the average for the period 
elapsing since 1872. This latter shows the necessity of a long 
period of observations before the adoption of a mean. At the 
bottom of the table are given the means for each month for 
the entire period, which show that, on the average, July is the 
wettest month and June the driest. 
and average precipitation. 


Some precipitation was recorded during every month of the 
entire twenty-eight years, the nearest approach to zero being 
0.18 inch in May 1887. On a few other occasions the precipi- 
tation was considerably below one inch, viz: 

August, 1882, 0.26 inch; September, 1885, 0.77 inch; No- 
vember, 1890, 0.67; June, 1894, 0.49 inch; June, 1898, 0.21 
inch. 


| | | | 
> | | se 
1873...| 7. 12 3. 4 4.95) 6.27) 2.07) 1.55) 9. oo 2.12) 6.18) 4. zal 4. 41.57. 06. . 68 
1874... 4.29 3.87) 1.34 7.89) 4.92) 3.41) 4.90/12. 99) 4.07) 1.86) 3.44 2. . 44 
1875...) 2.72) 3.98) 3.24) 3.28) 2.71| 3.50) 4.42) 5.56) 2.10) 3.18) 7.44) 1.35 : 
1876...) 1.54 4.29/10, 15) 7.68) 3.12) 1.8611.05) 1.20) 5.34 1.12) 4.43) 2; . 73 
1877... 2.60 1.07, 8.09 3.44) 2.14) 6.17) 2.37) 5.69) 1.1310.09 7.11) 1. 98 
1878...| 6.80) 6.40) 4.18) 5.08) 3.75) 2.62) 2.58) 4.93) 7.67) 2.33) 6.33) 5! . 74 
1879...) 2.69) 3.89) 5.82) 6.08 3.22) 4.62) 9.50) 9.40) 2.13) 1.41) 2.33) 4. 12 
1880... 3.75) 3.80) 5.68) 3.69) 1.24) 1.21) 4.90) 8.14) 3.73) 4..7) 2.82) 3. 49 . 86 
1881 4.79 6.17/10, 42) 1.71) 3.89) 5.14) 3.53) 2.51) 1.45) 2.78) 4.18) 4.72 3.94 
1882... 5.91) 4.52) 3.59) 1.55) 5.05) 2.74 3.03) 0, 2613.43) 3.54) 1.31) 2.95 . 
1883...| 3.60 5.00) 1.64] 2.23) 4.52] 1.83) 5.67) 1.26) 2.43! 5.87) 1.56) 3.8% 7. 92 
1884...) 4.63) 5.57] 4.15) 2.36) 3.32] 5.26) 5.89) 5. 60) 1.41) 2.49) 2.24 6. 
1885... 4.05) 3.15) 1. 19 2.31) 2.61) 1. 43, 2.51) 8.13) 0.77, 5.87) 3.49) 3.5 9. 06 
1886...| 3.53) 5.95! 3.20) 3.21) 2.74) 2.84) 4.69) 4.56) 2.35) 1.95) 3.83) 3. . 06 
1887. | 4. 24] 6.22) 4.22) 2.75) 0.18) 5.62) 4.66) 4. 80] 2.21) 3.24) 2.85) 3. 3. 30 
1888...| 5,48) 3.16) 7.46, 2.57) 6.03) 2.15) 1.76) 7.10) 7.68) 6.46) 4.73) 5.6 88 
47| 2.08) 1.44 4.01) 3.81) 3.1717.08 4.38) 4.98 3.96) 7.78) 2. 62) 28 +12. 40 
1890...) 3.07] 3.19 6.60, 2.89) 4.24) 3.12) 6.59) 2.67) 5.38) 7.63) 0.67) 2.90/48. 95.50. 21/4 1.57 
1891. ..| 6.77] 5.88) 3.68) 2.35) 1.92] 1.90) 4.52) 3.14) 3.96) 4.62) 2.21) 3. 74/44. 69.49, 2. 69 
1892...) 5.39) 1.56) 3.07 1.31) 5.11 2.36 4.33 4.99) 1.54 0.94) 5.46) 1. 72/37, 78.49. 31 — 9. 60 
1893...) 3.47] 6.23) 4.50 3.84 7.08 2.07) 1.89) 4.86) 2.24 4.75) 2.56) 3.22/46. 71.49.19 — 0. 67 
1804...| 2.74) 4.23) 1.15) 2.24) 4.49) 0.49) 2.40) 1. 70) 4.63, 6.11) 4. 23) 3. 33/37. 74 48. 9. 64 
1895... 5. 13) 0.99 2.36, 3.11) 1.70) 2.41) 3.77 3.91) 2.51) 3.32) 4. 84) 1. 91/35. 96 48, 42 
1896...) 1.82] 5.65) 5.61) 1.19) 8.67) 2.96 3.86 2.57) 3.42 2.91) 2.33) 2. 40/38, 39/47, 71|— 8. 99 
1897... 3.85) 2.00 3.66 2.44) 5.03) 2.47 16.63, 6.81) 2.42) 1.25) 5. 72) 5. 61/57. 8948. 12/410. 51 
1898...) 4.96) 4.55 2.54 4.43 8.03) 0.21) 5.08) 6.65) 2.90, 7, 22) 5.69) 2 11/58, 7248. 6. 34 
1899...) 4.338) 3.39 7.28 1.79 2.52) 2.59) 4.17) 0. 65) 3.33) 1.78) 1. 89) 1, 56/35, 28.47, 85)—12. 10 
1900 3.60, 6.39) 4.21, 1.95, 3.30, 2.28) 0.90) 2. 10 2.03) 4.14) 2. 14)34. 83,47, 38\—12. 55 
Means 4.20) 4.17 am 4.83 2. 3.87] 3.94) 3.31/47. 38 


4 3. 3.81 
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Fie. 8.—Annual precipitation and resultant direction of all winds observed at New Haven, Conn. 


On the other hand the maximum falls for any month were 
as follows: 

August, 1874, 12.99 inches; March, 1876, 10.15 inches; 
July, 1876, 11.05 inches; October, 1877, 10.09 inches; March, 
1881; 10.42 inches; September, 1882, 13.43 inches; July, 1889, 
17.08 inches; July, 1897, 16.63 inches. 

The total amount of precipitation for the entire twenty-eight 
years was 1,326.74 inches, and the percentages for each month 
during this period were as follows: 

January, 8.87; February, 8.79; March, 9.38; April, 6.96; 
May, 8.03; June, 5.88; July, 10.97; August, 10.19; September, 
7.45; October, 8.18; November, 8.33; December, 6.98. 

Adopting a seasonal division we have for twenty-eight 


years— 

Season. Total. (Percentage. | Average. 
Inches. Inches. 

£5 nt on ta $23. 37 24. 37 11.55 
he end 326. 96 24. 65 11. 68 


It will be observed that for New Haven the summer months 
show greater precipitation than any other part of the year. 

In fig. 8, I have plotted the rainfall for each year from 1873 
to 1900 to ascertain if there is a periodicity in the fluctuations 
of the amount. The resulting curve does not establish any | 
such periodicity. Comparing it with the resultant curve for 
wind direction at New Haven in the same figure, it will be 
noted that there appears to be only a slight relation between 
the two. This isa subject for further investigation, however. 


EARLY RAINFALL RECORDS. 


During the writing of this paper, Prof. Willis L. Moore, 
Chief of the Weather Bureau, very courteously supplied me 
with a copy of records of precipitation at New Haven for a 
continuous period of eighteen years (with the exception of 


August 1805), commencing nearly one hundred years ago, viz: 


1804-1821. These interesting records are shown in Table 4.° 


TABLE 4.--Monthly and annual precipitation, 1804-1821, 


| s 

1804... 4.76 | 2.28 412 3.60 307/230 3.32 4.90 6.07 3.21 4.32 43.30 
1805... 6.93) 1.95 2205265 $92) 271 O86 3.88" 1.65) 6.75 3.20 4.10 S40. 80 
1806...) 3.20) 1.87 | 1.67) 2.90) 1.82 1.50) 3.60) 6.80) 5.60) 0.70) 6.15 2.80) 38. 61 
1807 ...| 3.80 | 7.80) 3.90 | 4.75 | 5.00 | 2.43 4.32) 5.00) 1.32) 1.45145 4.10 | 45.22 
1808 .. | 4.38 | 2.85 | 2.70) 2.95) 9.35 4.08 | 8.55 | 0.73 | 4.37) 294 2.00 4.50) 49.40 
1809 4.70 | 3.14 | 2.42 | 3.58) 2.23 | 4.34) 4.81 | 4.38) 014 5.12 | 2.39) 7.30 | 44.55 
1810... 1.46) 1.22 | 2.89) 2.67) 1.31) 417) 688) 1.55) 208 | 40 
1811...) 3.32 | 5.01 | 3.69 | 2.73 | 1.83 | 1.89 | 6.24 | 5.30) 1.88 | 5.44 | 4.27 | 5.96 | 47. 66 
1812...) 4.66 | 4.28 | 1.03 3.32 13.51) 342/419 13.51 322) 4417 
1813...) 4.54 | 1.38 5.36 3.68 | 7.33) 417) 408 4.92 | 5.86 | | 410 | 40 
1814... 1.60! 7.65 3.71) 382] 6.20) 3.00 | 7.03 | 9.13 | 3.22! 1.23 | 7.72 | 1.75 | 56.06 
1815...) 3.09 3.33) 5.27 3.07] 3.87 388/694 490/9.79 0.68) 2.19 3.63 | 50.64 
1816...) 3.68 545/246 272/281 367/115 1.61665 414° 281 O85) 3800 
1817...) 2.59 4.87/3.27 280/130 890/246 4.275274 1.15 5.39 3.64) 43.38 
1818...) 290 230/400 467/636 249/305 1.63) 5.79 1.22) 1.53 
1819...) 1.16 5.16) 5.60 394/431 1.91) 1.44 2.65) 3.46 1.26) 0.65 2.35) 
$15 3.87) 5.36 O86)5.97 096/623 234222 8.80) 3.00 3.43) 46.19 
4.49 5.28) 232 470) 4.60) 1.00) 474 | 
Means.| 3.58 3.86 | 3.44 400 396/427 380 3.58) 44.30 


*The record for August, 1805, is missing. I have inserted for this month the mean for 
the period, 

For this period the average annual precipitation is only 44.30 
inches, which is 3.08 inches less than the mean derived from 
the observations for 1873-1900. The extremes of precipitation 
are less marked than in the recent period, the greatest monthly 
amount being 9.79 inches in September, 1815, and the lowest 
0.65 inch in November, 1819. 

These records were taken at an elevation of 45 feet, nearly 
100 feet nearer mean sea level than those of the 28-year period. 
If we grant that the rain gage used and the methods of measure- 
ment were as correct as at the present time, it appears that the 
precipitation in the early part of the last century was less than 
now, but had much the same character. 


* This table isa part of the series, 1804-1829, by Professors Loomis: 
Olmstead, and others, the means for which are given in Schott’s Precipi- 
tation Tables, 1872. From 1822-1829, inclusive, the records for many 
months are missing. —Ed. 
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A MISSISSIPPI TORNADO. 


By 8. C. Emery, Local Forecast Official. 


During the afternoon of March 28, 1902, a tornado of con- 
siderable violence passed through the northeast portion of 
Mississippi and northwest Alabama. Its course lay in a direct 
line from southwest to northeast, through the northern por- 
tion of Calhoun County, Miss., where it originated, diagonally 
across the counties of Pontotoc, Lee, and Itawamba, Miss., and 
Franklin County, Ala. 

The total distance over which the storm traveled was about 
118 miles, and its rate of progress averaged 33 miles an hour, 
the progressive motion being much greater toward the end 
than at the beginning. The width of the storm’s track ranged 
from 300 to 400 yards. The cloud was generally reported as 
funnel shaped, and of a greenish yellow color. Hail fell at 
various places along the storm’s track, and in several instances 
severe hail storms occurred a few miles to the north of the main 
storm. The hail stones were of unusual size and caused 
considerable damage in the way of killing sheep and young 
lambs, breaking windows, etc. Though a large number of 
dwellings were destroyed, only two people are reported killed. 

The tornado formed about 1:30 p.m at a point 12 miles east 
of the village of Banner, Calhoun County, Miss. From there 
it moved northeast into Pontotoc County, passing about 1} 
miles south of Randolph, a small village in the southwest cor- 
ner of that county, reaching that place about 2 p.m. The 
cloud is described by an eye witness at Randolph as being 
funnel shaped and very black, and accompanied by remarkably 
severe thunder and lightning and heavy rain mixed with hail, 
some of the hail being “as large as an inkstand.” South of 
of the storm the wind came from the southeast and on the 
north side from northeast. Everything within the path of the 
storm was destroyed, and quite a number of people injured. 
One child was taken into the air and deposited in a tree top, 
where it was afterwards found with all the clothing stripped 
from its body except its shoes. 

From Randolph the storm continued its northeast course to 
the village of Algoma, which was almost entirely destroyed, 
then on past Plymouth which it skirted to the south, reaching 
Tupelo, Miss., at 2:40 p.m. The damage at Tupelo was con- 
siderable, 75 negro cabins being completely destroyed, and 
many substantial buildings wrecked. From Tupelo the storm 
continued through Itawamba County, Miss., and crossed the 
Alabama line at the southwest corner of Franklin County. The 
first town in Alabama lying within the storm track was Isbell, 
which it reached about 3:45 p.m. Two churches were blown 
down, several dwellings more or less wrecked, and a large 
number of negro cabins destroyed. A cedar tree about 12 
inches in diameter, which stood a few feet from a warehouse, 
was twisted off about 5 feet from the ground, and hurled 
through the building to the opposite side of the street, while 
the building itself was practically uninjured. After leaving 
Isbell it appears to have either lost its tornadie character, or 
as is more probable, passed some distance above the surface. 
That the storm continued its northeast course is shown by the 
severe wind and hail storms that occurred at points in a direct 
line with the course over which it had hitherto moved, the 
most notable being at Newburg, Mount Hope, and Moulton. 

The weather map of March 28 presented an oval shaped low, 
which extended from Texas to the central Mississippi Valley, 
with comparative highs over the Northwest and Southeast. 
The heavy and almost unprecedented downpours of rain that 
had prevailed for forty-eight hours over a greater portion of 
Tennessee, Alabama, and Mississippi were still in progress, 
and as a result many of the rivers were in a state of flood and 
a large section of country was covered more or less with water. 
Thunderstorms were generally reported in Texas, Louisiana, 
Arkansas, Tennessee, Missouri, and Illinois. The temperature 


over the southeast quadrant of the low averaged about 70°, 
while in the far Northwest it was below freezing. 

At Memphis on the day in question rains continued all day, 
with frequent heavy downpours. Dense fog formed in the 
west at intervals during the afternoon, and as it passed 
through the Arkansas forest the tree tops only could be seen, 
the trunks being hidden by the white cloud bank. Two or 
three of these cloud banks, which seemed to roll onward, 
passed over the station, indicating the presence of cold cur- 
rents of air coming from above. 


The following extracts relative to the excessive precipitation 
in Mississippi and Tennessee on March 26-28 are of interest 
in connection with the foregoing, and are taken from the sec- 
tion reports of these States: 

The almost continuous rainfall from March 26 to 28, inclusive, over 
the central and northern portions of Mississippi was one of the most 
excessive and destructive on record for the State. In the northern two- 
thirds of the State the average rainfall for the three days was 7.72 inches; 
at twelve stations within this area the rainfall exceeded 8 inches, and at 
two stations, Agricultural College and Ripley, the amounts of precipita- 
tion for the three days were 10.78 and 11.76 inches, respectively. The 
following 24-hour rainfalls, which are the heaviest on record at the sta- 
tions named, occurred as follows: Jackson, 6.28 inches; Lake, 6.12; Rip- 
ley, 8.56; University, 6.06; Vicksburg, 7.12, and Walnut Grove, 8.28. 

On March 28 occurred the most disastrous floods in middle Tennessee 
of which there is any record. For twenty-five stations, in as many dif- 
ferent adjoining counties, there was an average rainfall of 5 inches in 
less than twenty-four hours; for four stations, in adjoining counties, 
there was an average of 8.19 inches within twenty-four hours. The 
heaviest rainfall occurred over a territory stretching from Hardin County 
northeastward, and including Wayne, Lawrence, Lewis, Maury, Giles, 
Marshall, Williamson, Rutherford, Bedford, Coffee, Warren, White, 
Smith, Cumberland, Roane, and Morgan counties. The amount of rain- 
fall at Lewisburg on the 28th, 9 inches in twenty.three hours, is the 
greatest recorded amount that has fallen in that length of time in this 
State since the records of this service began, twenty years ago; it is 
probably unprecedented in the history of middle Tennessee. On the 
same day, at Lynnville, 8.45 inches fell, at Tron City, 7.70, and at Pal- 
metto, 7.60, indicating that the four counties, Lawrence, Giles, Marshall, 
and Bedford, comprised the area of heaviest rainfall in the flood-stricken 
territory. 

A correspondent at Burnsville. Miss., near the northeast 
corner of the State, and about forty miles northwest of the 
path of the tornado, describes the rainfall at that place as the 
most terrific ever experienced. He says: 

The most remarkable feature of the storm was the falling of what we 
suppose to be waterspouts along the range of hills west of Yellow Creek 
Great holes were washed out of the sides of the hills, the dirt and rock. 
being carried for considerable distances. Saplings and stumps and even 
trees were washed out of the ground, and in some instances carried from 
50 to 100 yards from where they stood. * * * Nothing of the kind 
has ever occurred in this country before, as the surface would surely re- 
veal it if it had occurred within the last 100 years.”’ 


Results such as described above are often produced by the 
excessive rains, called “cloud bursts.”” The creeks and drain- 
age courses that ordinarily suffice to carry off the rainfall, over- 
flow, and new passages are cut by the swift flowing water. 
Waterspouts form only over the sea and could not have oc- 
curred at Burnsville as suggested by our correspondent. 

The floods that resulted from this storm are described under 
the heading Rivers and Floods, in the March and April num- 
bers of the Review.—H. H. K. 

ok 


RECENT PAPERS BEARING ON METEOROLOGY. 
W. F. R. Puivurps, in charge of Library, ete. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau: 
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NOTES AND 


METEOROLOGICAL CONDITIONS FOLLOWING THE 
ST. VINCENT AND MARTINIQUE ERUPTIONS. 


to Martinique are Bridgetown, Barbados, latitude 13° 4’ north, 
longitude 59° 37’ west, and Basseterre, St. Kitts, latitude 17° 18° 
north, longitude 62° 48° west. St. Pierre, Martinique, is at 
‘ about latitude 14° 45’, longitude 61° 10’, or 150 miles north- 
west of Barbados and 200 miles south-southeast of Basseterre. 
St. Vincent is about 100 miles west of Barbados and nearly 300 
miles south-southeast of Basseterre. The observer at Bridge- 
town, Mr. J. J. O'Donnell, was thus considerably nearer the 
scene of the eruption than the observer at Basseterre. 
In response to a letter sent out by the Chief of Bureau, Mr. 
O'Donnell forwarded extracts from his daily journal, as follows: 


May 7, 1902.—Cloudy; varying conditions of cloudiness overcast the 
sky in the early morning, upper clouds moving from the west, lower. 
clouds from the east; toward noon the upper clouds began to increase in 
density, while taking on a somewhat hazy appearance, which at 1 p. m. 
had a decidedly lurid hue. The cumuli from the east became more com-_ 


shape, with a decidedly ashen hue. From a point on the western horizon 
there radiated a conical beam of a greenish or phosphorescent tint, about 
50° in length and 20° wide at the base, north and south of which the lurid 
hue of the cirro-stratus emitted a diffused reddish light. At 2 p.m. the 
mammilated cumuli had reached the zenith and descended upon and over- 
spread the conical beam, while the sun’s dise was overcast only by a dense | 
haze. Beneath the conical beam and generally toward the west the water | 
of the Caribbean Sea presented a calm, quiet, and gently swelling surface 
of a gruesome, sickly, greenish tint. 

Pressure and temperature normal, with light and steady southeast wind 
after 8:35 a. m. 

The unusual phenomena had attracted many persons to the roofs of the 
houses in the city and several visitors to the Weather Bureau office. At 
1:47 p. m. a terrific explosion was heard, followed eight seconds later by 
another of at least equal intensity, while on the roof at 2:06 p.m. a pecu- 
liar rumbling sound, closely resembling the noise of a tornado, was heard, | 
and it seemed to rush close to or through the surface of the ground, 
rather than through the air. Darkness was rapidly setting in; the air 
had a strong sulphurous odor, and all persons on the roof of the Weather 
Bureau office were observing the fishermen yet off the horizon rapidly 
scudding home to port. At 3 p. m. it was necessary to light lamps in the 
office, the hotel, and in all business offices not already closed; 3 p. m. 
being the hour at which all business is usually discontinued for the day. 
At 3:45 p. m. thunder was heard moving from the west, accompanied by | 
lightning, from 4:15 to 6 p. m.; the thunder was one continuous roar, | 
while the occasional lightning emanated as from a disc about 20 inches 
in diameter on the western horizon and was at all times of an incandescent 
character, resembling an electric are or search light of immense intensity 
or candle power and always disappearing or vanishing in a purple glow. | 
From 6 to 8 p. m. the thunder was at intervals of eight to ten minutes, | 
but much louder and of a detonating character, but not always preceded | 
by the lightning or electric flash. After 8 p.m. the thunder continued at 
intervals of fifteen to twenty minutes and did not decrease in intensity, | 
while the brilliancy of the incandescent lightning continued until past 
midnight. 

At 2:15 p. m. some grains of coarse dust, resembling No. 3 gunpowder, 
fell at the office; from 3:40 to 4 p. m. similar dust fell sparingly and in- 
termittently; from 4 p. m. until past midnight it fell thick and fast with- 
out interruption. Impenetrable darkness prevailed from 4:30 p. m., or 
from one hour before sunset. East winds prevailed until 8:35 a. m. and 
from 10:50 p. m. until past midnight; southeast winds the rest of the day; 
maximum velocity, 13 miles per hour. 

The shower of dust and the explosion heard at 1:47 p. m. are believed 
to have been caused by the eruption of the Souffriére on the island of St. | 
Vincent, 100 miles due west from Barbados, and which was reported to | 
have occurred at 12:30 p. m. through the public telegrams received at 
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pact, and at 1:30 p. m. had assumed a thick and firmly-set mammilated 
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Erseheinungen im Sonnensystem. Pp. 278-282. 

—— Bericht der Deutschen Seewarte iiber Ergebnisse der magnet- 
ischen Beobachtungen in den deutschen Kiistengebiete und in den 
deutschen Schutzgebieten wihrend des Jahres 1901. Pp. 295-299. 

—— Magnetische Beobachtungen an Bord der Valdivia ’’ wirend 
der deutschen Tiefsee-Expedition 1898-99. Pp. 299-304. 


EXTRACTS. 


Remarks.'—Several persons report having heard between 2 and 3 p.m. 
as many as seven explosions in groups of three, two, and two; many 
report having heard only four explosions in groups of two and two, and 


others say they heard only two explosions, and those the last; all agree 


The two nearest stations of the United States Weather Bureau | 


in saying that the last two were the loudest. 

The ordinary height of spring tides is 3 feet; new moon occurred at 
6:47 p. m.; the tide was high at 3 p.m. At 3:10 p. m. the water sud- 
denly rose 2.5 feet in two minutes and as rapidly fell after one minute; 
about three minutes later it rose 1.25 feet in three minutes, and as rapidly 
fell, then rose about 0.8 foot in two minutes and again rapidly fell. 
The water rose and fell three times in fifteen or twenty minutes, the rise 
each time being about one-half what it was before. These measurements 
were made by Mr. C. B. Sidney, timekeeper for the superintendent of 
publie works, and Mr. Walter C. Ashby, engineer in charge of repairing 
the wharf destroyed by the hurricane of 1898, 

May 8.—Cloudy; the fall of volcanic dust ceased at 5:10 a. m., total 
depth one-quarter of an inch. Thunder was heard from 1 to 4 a. m. 
Strato-cumulus, stratus, and scud overcast the sky all day; the atmos- 
phere was muggy, close, and sultry, with dense haze until 3. p. m. 

Remarks.—No explosion or thunder was heard during the forenoon, and 
no change occurred in the water level in the harbor. 

May 11.—An exceedingly brilliant orange tinted glow lighted up the 
whole western sky from 5:30 till 6:45 p. m., which afterwards slowly dis- 


sipated, the moon's disc meantime presenting a beautiful ultra-marine 


blue color. 

May 14.—From 5 to 6:30 p. m. the west and northwest sky presented 
a brilliant orange tinted hue, diminishing in luster and entirely dissipat- 
ing at 7:10 p. m. 

May 20. Remarks.—Some persons report having heard two loud ex- 
plosions in the north at 4:43 a. m [local time]. The barograph trace 
shows a decided jar at about that time. 


Mr. O'Donnell adds in his letter: 


It may be remarked that the explosion that preceded the eruption of 


| Souffriére, on the island of St. Vincent on the 7th was as loud, if not 


louder, than any explosion from Mount Pelee, especially that on the 8th, 


when St. Pierre was destroyed. 


Mr. E. H. Hobbs, Observer in charge at Basseterre, St. Kitts, 
forwards traces from the Richard barograph, and reports as 
follows: 


The copies of the barograph traces fail to show the smaller fluctuations 
that are visible on the originals. There have been numerous squalls 
throughout the month and each has left its trace on the barograph record, 
but besides these there are many variations that were the effect of the 
volcanic explosions. Many more explosions were heard in the mountains 
than were noticed in town, but the actual times are unobtainable, owing 
to variations in the local clocks. 

On the 7th I noticed several slight tremors but attributed them to the 
moving of goods in the store below and took no especial notice of them 
until I was told of the explosions heard in the mountains and in the other 
islands. They were not like our usual earthquake shocks, which are 
vibratory and last for several seconds, but were short and more like a 
sudden jar. These occurred at the time the cables were broken. 

On the 8th similar noises, but not so loud and without the tremors, 
were heard in the early morning and were described as the discharge of 
distant cannon. ; 

On the nights of these two days, the tops of thunder heads were seen 
far to the southeast and south and the reflection of distant lightning was 


observed; since that time the southern horizon has been too obscure to 
see the reflections farther away than thunder could be heard. 


Every day 
some persons have claimed they heard explosions, while others have said 


that it was a thunderstorm, so that it is impossible to separate the two 


phenomena. 

On the 7th and 8th I made special inquiry and observations of my own 
in regard to a tidal wave or a change in level of the sea, but none was 
observed and I am positive there was none on this side of the island, and 
none was reported from the other side. The sea was comparatively 


'The Weather Bureau observers invariably employ seventy-fifth 
meridian time in recording their own observations, but local times are 


2:30 p. m.; the barograph trace indicates a decided jar at 2 and 3 p. m. | given in these remarks as quoted from other sources. 
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smooth at the time and any change would have been quickly noticed. 

The wind has been light most of the month. In the upper strata it has 
varied between west-southwest and northwest, when observed, so that 
very little smoke or dust has been visible in the upper atmosphere, the 
most of it being carried to the eastward. In the lower strata the winds 
have been very variable. They were about east for two days following 
the explosion, but beyond a murkiness of the southern horizon nothing 
was observed until the night of the 11th and on the 12th, when the wind 
shifted to the southeast and a slight smokiness was seen in all directions. 
It was very thin and searcely perceptible except through long distances, 
and then only in the lower atmosphere. On the 13th and 14th the wind 
shifted to the southwest and the smoke became denser. It seemed to 
cause huge cumuli to form but instead of producing rain they would 
break up into fragments and disperse as they advanced farther northward. 

On the 17th the wind shifted back to the east and northeast and a 
bluish colored haze or smoke was seen, entirely different in appearance 
from that hitherto observed, and on the afternoon of the 17th, some time 
before sunset, the sky became a brilliant yellow, so bright at times as to 
be painful to the eyes; since the 17th there have been frequent showers 
and very little, if any, haze or smoke, with the exception of the evening 
of the 24th, when the moon was observed to shine with a sickly greenish 
yellow light, the circle of light around it shading away to a reddish brown. 

On the 19th the pumice was first observed on the northeast and east 
coast of this island, and on the 20th the driftwood made its appearance. 

On the 20th, at 4:56, 4:57, and 5:56 a. m., three loud and distinct 
reports were heard; these were much louder than any that had occurred 
before and caused much uneasiness among the people. (The time given 
is seventy-fifth meridian. ) 

People living on the mountain estates report having heard the reports 
the night before, and in some instances during the entire night; the 
reports were accompanied by shocks in many places and were strong 
enough to rattle the sheet-iron roofing on verandas. 

No disturbance of the sea discernible to ordinary observation accom- 
panied these detonations. 

On the 22d the heaviest thunderstorm in many years occurred shortly 
after noon, It started in the northeast, circled around the island and 
went back into the east. During the height of the storm a small tornado 
destroyed three thatched huts and stirred up a rough sea on the northern 
side of the island; no persons were injured or further damage reported. 

On the 24th the moon was seen shining through smoke or dust in the 
eastern horizon; since that time the sky has been almost wholly over- 
cast with clouds. 

The 25th was a stormy day, with rain and high wind. On the night of 
the 25th and the early morning of the 26th heavy rains were reported 
from Nevis. A considerable amount fell here, 8.86 inches being reported 
at one estate and between 10 and 11 inches at another in the space of 
three and a half hours. Much damage is reported to the roads and 
waterworks. 

On the 26th the day was cloudy and rainy with southerly winds, and 
the entire coast was lined with drifting wood, cane tops and canes, and 
rubbish of all deseriptions, from Martinique. 

On the 27th no rain fell during the day and the clouds were a little 
thinner and gave a glimpse of the sun now and then; this kind of weather 
is almost unknown in this locality. The sunset on this day was the first 
that showed the effects of the dust and smoke in the upper air, the sky 
being of a red color which lasted long after sunset and had the appear- 
ance of a distant fire. 

The humidity has been and is still unusually high. No upper clouds 
have been seen above the alto-stratus since the 22d; those observed, 
usually alto-cumulus, were moving slowly from the west. 

On June 6 the loudest explosion thus far was heard at 9:42 a.m. It 
was reported as occurring at 10:15 a. m. by the royal mail steamer 
S. Alden, which was leaving Fort de France at the time. The baro- 
graph trace shows the wave effect quite distinctly, as well as another 
about an hour before. Many explosions were reported from different 
localities, the greatest number, 34, by a person in Nevis. They were 
most numerous between the hours of 5 and 6 and 10 and 11 a. m. 

On June 7 the haze was so dense as to entirely obscure the island of 
Nevis, 13 miles distant. Captain Cary, of the steamship Korona, reports 
light blue haze visible at St. Thomas, and the island of St. Kitts entirely 
obscured this morning until within 3 miles of land. 

On June 8 the haze was dense, but appeared to be decreasing in the 
lower atmosphere. What seemed to be voleanic dust from Martinique 
was found deposited on the sunshine recorder this morning. It probably 
came down with the rain last night. 


In the Jamaica weather report, No. 280, May, 1902, Mr. 
Maxwell Hall states: 


The dust haze from the voleanoes in Martinique and St. Vincent was 
first noticed on the 7th, it was strong on the 10th and strongest on the 
16th. It seems to have traveled with the trade winds at the rate of 12 
or 13 miles an hour. The dust which fell on Barbados was carried there 
by the upper atmospheric current, which is from west to east. 


Mr. H. H. Cousins, recently appointed as government me- 
teorologist for Jamaica, adds to the above statement : 


A small sample of dust collected at Hanbury, Shooter's Hill, Jamaica, 
was compared with a sample of dust sent from Barbados and found to be 
identical therewith in composition. The particles of the Jamaica dust 
were finer in grade. 

Voleanic dust has been reported from other places as follows: 

May 7.—Capt. D. Edwards, of the steamship Louisiana, left 
Barbados for Trinidad at 5:30 p.m. He says: “ We steamed 
through this rain of dust for a distance of 90 miles, and at a 
low estimate one inch of it fell on the decks.” 

May 8.—Latitude 11° 21’ north, longitude 57° 47’ west 
(Martinique northwest 300 miles, St. Vincent west-northwest 
250 miles), Capt. T. Thomas, of the steamship Coya, reports a 
fall of dust that was thickest from midnight of the 7th toa. m. 
of the 8th, with absolute darkness at 1:30 a. m. 

May 8.—Captain Dennison, barque Puchiwood, reports that at 
noon, in latitude 13° 22’ north, longitude 49° 50’ west (Mount 
Pelee west by north 660 miles), a fall of dust commenced, which 
continued until noon of the 9th, in latitude 14° 46’ north, 
longitude 51° 27° west (Mount Pelee west 540 miles). 

May 8.—Captain Corbett, of the barque Eleanor M. Williams, 
reports a very heavy fall of ashes from 3 to 8 p. m. in latitude. 
14° north, longitude 51° west (Martinique 250 miles west). 

May 11-12.—Latitude 10° 32’ north to 12° 8’ north, longi- 
tude 52° 26° west to 55° 56° west, Capt. J. W. Slater, of the 
barque Kings County, reports the water discolored, probably by 
voleanic dust. 

Capt. J. W. Curtis, barque Ethel Boynton, Philadelphia to Car- 
tagena, May 11-June 2, reports the water discolored from the 
Mono Passage (Martinique east-southeast 400 mtles) southward 
to latitude 15° north and carrying particles which appeared to 
be volcanic ashes. 

June 7.—After a severe thunderstorm that occurred during 
the previous night, ashes were swept from the upper deck of 
the steamer orto Rico, at anchor near Ponce, Porto Rico. 
These ashes are thought to have come from an eruption on 
June 6 of Mont Pelee, 325 miles to the southward. 

For some of the above items we are indebted to the National 
Geographic Magazine, July, 1902. 

Afterglows appear to have been observed as follows: Bridge- 
town, Barbados, and Basseterre, St. Kitts, as already noted, and 
in the Hawaiian Islands, as recorded by Mr. Curtis J. Lyons 
on page 260 of this current Review. In a letter dated May 
26, 1902, Mr. Lyons adds the following: 

The full moon also showed the effect of the upper haze in its feeble 
light. By day the lavender-gray haze is visible around the sun, with a 
radius of about 30°, the rest of the sky being blue, and no haze resting 
on terrestrial objects, showing the great elevation of the smoke layer or 
dust layer. 

From the 10th to the 12th I had already noticed a gray haze and re- 
corded it, but we had heard nothing of the eruption and no red after- 
glow was seen. 

Capt. J. W. Salter reports that he first noted a peculiar 
red appearance of the sky on May 9, latitude 7° 26’ north; 
longitude 43° 51’ west, that increased each day until he 
reached Barbados on the morning of May 14. 

Santiago de Cuba, A. V. Randall, Observer, United States 


Weather Bureau: 


On May 13 and 16 the atmosphere was slightly hazy; during the evening 
twilight of May 24 and 25 and also of June 13 and 14 the sky and clouds 
were of a decidedly pink color, particularly in the west. 


Havana, Cuba, W. B. Stockman, Forecast Official: 


At Havana on the evening of June 9 there was (during the early even- 
ing) a fringe of strato-cumulus along the horizon and at a slightly 
greater altitude a circle of alto-stratus. At about 7:30 p. m. the alto- 
stratus began to assume a bright copper color, which at 8:05 p. m. 
became very brilliant; after the latter hour the glow decreased and the 
color of the clouds became normal about 8:30 p.m. The most brilliant 
color was noticed in the west, while the east, north, and south, respect- 
ively, were next in point of brilliancy. The glow was noticed only on the 
alto-stratus; the strato-cumulus along the horizon appearing normal 
throughout the evening. It is believed this was due to volcanic ashes. 


Mr. E. H. Plumacher, United States Consul, Maracaibo, Vene- 


May, 1902. 


zuela, under date of June 30, 1902, wrote regarding the un- 
usual appearance of the sky at sunrise and sunset since the 
Mount Pelee eruption, the sky near the horizon being colored 
red, and the sun having a greenish hue. Also during the day, 
and especially in the forenoon, a large ring of prismatic colors 
surrounded the sun; and the heavens, which should be deep 
blue, showed a steel-gray color. 

In Nature, for July 3, 1902, W. J. S. Lockyer refers to the 
afterglows observed at the Solar Physics Observatory, South 
Kensington, London, England, on June 22, 26, 27, 28, and 29, 
and at Bombay. India, on about the same dates. 

These are by no means all the reports of the afterglows that 
have reached us. An especially brilliant one is reported to 
have been observed at Los Angeles on June 22 and 23 anda 
less brilliant one at Miami, Fla., on May 23, by P. H. Ralfs, 
Plant Pathologist, Department of Agriculture. All the above 
reports must, however, be received with caution, since brilliant 
sunsets often occur that have no connection with volcanic 
eruptions.—H. H. K. 

‘ 
NOISES ATTENDING THE ERUPTION OF MOUNT PELEE. 


The eruption of Mount Pelee on Martinique, latitude 14° 
45’ north, longitude 61° 10° west, appears to have been heard 
as far away as Maracaibo, Venezuela, latitude 10° 45’ north, 
longitude, 71° 45’ west, a distance of about 12° of a great 
circle, or 830 English miles. In a report from E. H. Plum- 
acher, United States Consul at Maracaibo, after some remarks 
on the weather that have, of course, no relation to the earth- 
quake, he says: 


On the morning of the great calamity that has fallen upon the island 
of Martinique, strong rumbling sounds were heard here, as well as in the 
other parts of this state. At many places during the day before the catas- 
trophe noises of heavy cannonading were heard at La Ceiba, Cabimas, 
Perija, and Quisiro. At Sinamaica the people thought that a great bat- 
tle with heavy artillery was in progress near Maracaibo. * * * This 
is very iatural when we keep in view our revolutionary tendencies. 

Ea..y in the morning of the catastrophe I found that my servant had 
saddled my horse; when I asked him if somebody was sick and needed a 
doctor, he answered that he thought I needed my horse to go to the city, 
as «i big battle must be going on, judging from the sounds of the heavy firing 
of guns. Observing the same sounds, I knew at once that it could not 
be heavy artillery, for if all of the cannons of Venezuela were fired to- 
gether they could not produce such sounds. 

It was not like cannonading with heavy siege guns; it was neither 
thunder nor the strange unpleasant subterranean sounds of convulsions 
of the earth; it was as if immense explosives were fired high up in the 
clouds. * * * Last night (May 12) after eleven o'clock we had a slight 
horizontal trembling movement from a southwesterly direction.—C. A. 


DUST STORM AND MUD SHOWER. 


Several communications have been sent us respecting a 
shower of discolored rain that fell in a number of the Middle 
Atlantic States on April 13. An area of low barometer ac- 
companied by thunderstorms crossed the Great Lakes to the 
Atlantic coast during the night of the 12th, and was followed 
by a high area, giving heavy winds. The following extracts 
indicate that vast quantities of dust must have been taken up 
by the wind on the dry western plains, and that it was pre- 
cipitated with the rain over the States farther east. 

From the Republican, Belvedere, Il, April 12, 1902: 


A dust storm in the middle of April is almost an unheard of thing, and 
laying aside the fact that yesterday's (April 11) deluge of dirt came in a 
month when the earth should be saturated with moisture, it was re- 
markable for being the worst dust storm in this section at any season 
for some years. The most recent approach to this storm was about six 
years ago when red dust was brought from the western plains by a high 
wind and deposited on the snow, giving it a sinister dark blood-like ap- 
pearance. 

The unprecedented dry weather had prepared the earth for the visita- 
tion of the wind yesterday and when the strong gale set in from the west 
it picked up the dust and particles, of debris in clouds and whirled it 
through the air. 

The clouds of dust were carried high in the air and hung like a pall 
over everything. The sun was almost completely obscured. Casual ob- 
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servers thought that the sky was cloudy and that there was a possibility 
of rain, but closer observation revealed the fact that what seemed to be 
murky, low-hanging clouds was in reality a veil of dust hanging between 
heaven and earth. Along toward evening the setting sun reddened this 
cloud and gave it the appearance of coming from a distant fire. 


Rev. Robert C. Caswell writes from Stroudsburg, Pa., as fol- 
lows: 


On Friday afternoon, April 11, about 4 o'clock, very black clouds 
gathered in the southwest, and passed on eastward, but there was only 
a very slight sprinkle of rain. The next morning, Saturday, the air was 
filled with what seemed like smoke; but considering the great rains we had 
had all the week we were certain the woods were not on fire. The air 
got thickest about 12 or 1 o'clock, when it resumed its normal clearness. 
There was a slight sprinkle of rain about the middle of the day, lasting 
only five minutes, but the rain instead of being clear was muddy. My 
friend, Mr. W. H. Truslow, who lives just outside South Stroudsburg 
says that the new sails of his sailing canoe which he had just hoisted for 
the first time were sprinkled all over with thin mud, as also were the 
windows of his house (southern aspect). 


Mr. J. H. Jewett, Canandaigua, Ontario County, N. Y., sends 
a sample of white cotton cloth that was spotted by the shower 
at that place. It has much the appearance of having been 


mildewed. 
Rey. Geo. P. Sewall writes from Aurora, Cayuga County, 
N. Y., as follows: 


Last Saturday, April 12, a strange phenomenon was witnessed in a re- 
markable shower sweeping from the west and extending the entire length 
of the lake (Cayuga), 40 miles. How much farther it may have reached 
I do not know, but I have waited to glean positive testimony before 
writing you to ask if you can give any satisfactory explanation. 

All Saturday forenoon the air was very calm, but a strange ashy-look- 
ing, very dense mist hung over the lake. The atmosphere was heavily 
charged with moisture, but no rain fell until noon, when a sudden down- 
pour dashed upon us from clouds which were so dense as to throw a pall 
of darkness over everything. Some say the light over the lake was of a 
pinkish eolor. To me it was more the hue of the sand dunes of Michigan 
City. Once having passed us the cloud filled the eastern sky with inky 
blackness. So threatening was the appearance of the sky upon the ap- 
proach of the shower that many feared a veritable cyclone [tornado]. At 
this point, however, the wind was not severe, nor was it destructive in 
this vicinity, so faras I can learn. The shower once upon us, it was dis- 
covered to be surcharged with sand, or mud, which discolored or soiled 
everything exposed to it. Our windows were besmeared with muddy 
water; ridges of light colored sand lay along our tin roofs when the 
moisture dried away; on my veranda floor before the water evaporated 
the deposit had the appearance of coal dust or finest black mud; towels 
and coverlids on the grass bleaching had to be rewashed, they were so 
thoroughly soiled; in Ithaca umbrellas caught in the shower looked as if 
they had been trailed in the mud, and farmers in the fields or on the 
roads in Aurelius, north of us, say they could feel the sand on their faces. 
Careful examination with a strong microscope showed the deposit to be 
composed of minute particles of various shapes, some like the tiny grains 
of wheat, mustard seed, or tiny cylinders, while others were brilliant 
transparent crystals, no two of which were alike in shape, but looked like 
mica or flakes of quartz. No one here had ever before witnessed such a 
phenomenon, and all wonder whether some terrific cyclone prevailed west 
of us to earry up such volumes of dust and bring them great distances to 
thus hurl them down here over so wide an area, 


From newspaper clippings we learn that the mud rain was 
observed at Smithfield and Middle Smithfield, Pa., at the Dela- 
ware Water Gap, and at towns along the Hudson from Eliza- 
beth, N. J., northward to Newburg and Poughkeepsie, N. Y.; 
and from Science, for May 30, 1902, p. 872, that it was also 
observed at Easton Pa., and New Haven Conn.—H. H. K. 


SCIENCE IN POETRY. 


In venturing to publish a poem in the Monruty Wearuer 
Review, the Editor owes it to himself and his readers to quote 
as justification the occasional practise of several other scientific 
journals which do not decline to publish contributions that 
are so eminently true to nature as is the present description of 
the general phenomena of a West Indian hurricane. Our cor- 
respondent, when living on the banks of the Hudson, read in 
the daily papers a telegram from Washington announcing the 
steady approach of the hurricane of September, 1897. It was 
while listening to the rush of the preliminary northeast winds 
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and under the influence of the somber skies, that the hurricane 
appeared to the author as the embodiment of a demon of 
destruction. These lines written under such circumstances 
will, perhaps, express the thoughts and feelings of many of 
our readers. The poetry is good; the meteorology seems to 
be correct, and therefore we can not refuse a place to these 
graphic lines.—C. A. 
THE CYCLONE. 


With my heart on fire 
With the sun's desire 
I arise from my tropic home, 
And curl and swirl 
With a passionate whirl 
To the breast of the temperate zone; 
Then my arms I fling 
Round the winds and sing 
As I fast and faster turn 
In my sullen shroud 
Of darkening cloud 
Through which the lightnings burn. 


Around and around 
With terrible sound 
A living wheel of air, 
I circling glide 
O'er the ocean's tide 
And seatter the ships that are there; 
Then close to the shore 
I press on and roar 
While towns and cities fall, 
As my garments swing 
In the fatal ring 
I destroy them one and all. 


And women and men 
Proud as gods till then 

By the fringe of my skirts are crushed; 
With my eyes on high 
I can see them die 

Like ants by a besom brushed. 
What are men to me ? 
Mere specks on the lea 

To a great Elemental Power; 
Their prayers are in vain 
For naught can restrain 

My impulse in that mad hour. 


I laugh as I rest 
On the waves’ white crest 
Lashed to foam by the touch of my feet, 
As I strew the shore 
With their wrecks evermore 
Where the land and the waters meet. 
I laugh as I crush 
Through cities and rush 
Over fields of ripening grain, 
And I cut my way 
Through the forests gray 
With a howl of wild disdain. 


No pity I show, 
No merey can know, 

My course is relentlessly pressed; 
Though the winds may howl 
And the black waves scowl 

And the seagull dash at my breast. 
My path can be traced 
By the life effaced 

Wherever I chance to roam; 
Destruction and death 
Must follow my breath 

From the gulf to the icebergs’ home. 


Iam born of heat 
Where earth's passions meet 
In the languorous Carib Sea, 
And by fate must go 
To the land of snow 
Where the lakes and mountains be. 
On the north’s cold breast 
I am lulled to rest 
By the pine trees’ solemn moan; 
There, my passion dead 
And my spirit fled 
I die unseen and alone. 
Townsend Allen, in New York Tribune. 


METEOROLOGICAL OBSERVATIONS BY TRAVELERS. 


Those who are about starting on a journey, and sometimes 
those who are going to the country for the summer, often ex- 
press an interest in meteorology and ask whether they can not 
keep records that would be of interest or value to the Weather 
Bureau. Instructions for the use of travelers have been pub- 
lished by several scientific organizations, and it has not yet 
been necessary for the Weather Bureau to duplicate these. 
It is only when the traveler goes beyond the confines of the 
numerous well organized meteorological systems that he feels 
that it devolves upon him to maintain a very complete meteoro- 
logical record. In general, the record of such a traveler must 
have at least three different objects in view: (1) to contribute 
otherwise inaccessible data to the completion of each daily 
weather map; thus, whether he is at sea or on land, he may 
greatly extend our knowledge of the daily isobars or isotherms 
and the movements of high and low areas; if he is on a moun- 
tain top he may give us important information as to the upper 
air conditions. (2) If the traveler remains sufficiently long in 
one place he may give us mean values of pressure, tempera- 
ture, rainfall, etc., that are valuable for the study of local 
climate. (3) There is a large class of special phenomena that 
is likely to interest the traveler and be of value to meteoro- 
logy, such, for instance, as the maximum and minimum tem- 
peratures, the relative humidity, the movement of the clouds, 
the occurrence of gales, thunderstorms, auroras, the blue color 
of the sky, the transparency of the air, the number of particles 
of dust in the air, the polarization of skylight, the intensity 
of the heat received from the sun, earthquake motions, ete. 
If the traveler could always know his altitude above sea, as 
determined by the spirit level, then, the barometric reading 
would be desirable. After the traveler has returned, the prob- 
lem of working up and publishing his results becomes im- 
portant. Of course, we have before us the examples of the 
great exploring expeditions, whose volumes of reports give 
every detail of the work and most of the consequences that 
can be drawn from it; but for individuals and minor expedi- 
tions nothing so expensive can be contemplated. In the re- 
cent Harriman expedition to Alaska, we believe that the prin- 
cipal meteorological contribution was by Professor Brewer of 
Yale in his chapter on the general character of the Alaskan 
atmosphere. This voyage afforded an almost unique opportu- 
nity to observe the directions of motions of the upper clouds 
in northern latitudes, a matter that, at present, is considered 
of the highest importance; the observations can easily be made 
at sea or on land by means of the marine nephoscope. The 
meteorology of the first Wellman expedition to Spitzbergen is 
now in the Editor’s hands, and will, we hope, appear in the 
Mowruty Wearner Review. The record of a geological expe- 
dition, in 1900, to Labrador, by Professors Daly, of Harvard 
University, and Delabarre, of Brown University, has recently 
been published by the Geographical Society of Philadelphia. 
This trip along the coast of Labrador had a special interest 
to the Editor, because he was so fortunate some years ago as 
to come into possession of the original manuscript record kept 
at the old Moravian stations Nain and Okkak during the years 
1774-1786 with instruments that had been carefully constructed 
in England. During the past ten years the German Govern- 
ment has adopted these stations as a part of its own system 
and their records are now published regularly. 

The Brown-Harvard expedition to Labrador, occupied the 
months of July, August, and September, 1900, with a few days 
before and after. The published record gives a general sum- 
mary of winds, temperature, moisture, and pressure. There 
were about forty-two sailing days and fifty-two days of deten- 
tion, of which nine were due to the ice. There were 40 per 


cent of southerly winds; 27 per cent of northerly; 14 per cent 
of calms; six days of continuous rain; thirty-eight days of fog. 
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Among the precautions that must always be considered by 


travelers is the general consideration that the temperature of 
the air can not possibly be determined satisfactorily except by 
using either the aspirated psychrometer of Assmann or the 
portable sling psychrometer; the latter was, we believe, first 
used by de Saussure and Espy, and is now frequently recom- 
mended by the Weather Bureau when the whirled psychrome- 
ter in a permanent thermometer shelter is not available. In 
fact, by using the sling psychrometer, first in the shade, and, 
then, immediately afterwards in the sunshine, we always have 
a good check on the accuracy of our work. 

It is greatly to be hoped that the wealthy owners of steam 
yachts and sailing yachts will sometimes consider within them- 
selves whether they can not provide accommodations for a 


meteorological observer and thus make it possible for us to in- 
vestigate the motions of the winds and clouds, and other im- 
portant phenomena on the ocean, where good observations are 
so rare and so greatly needed.—-(. A. 


BACK NUMBERS OF THE MONTHLY WEATHER 
REVIEW. 


Owing to the increased demand for special numbers of the 
Monruty Wrarner Review the Editor would again call atten- 
tion to the fact that those who do not need to retain their 
copies will confer a favor by sending word to that effect, where- 
upon penalty envelopes will be furnished to facilitate their 


return. 


THE WEATHER OF THE MONTH. 


By W. B. SrockMAN, Forecast Official, in charge of Division of Records and Meteorological Data, 


CHARACTERISTICS OF THE WEATHER FOR MAY. | 


On the coast of central and northern California, and over. 
the United States east of the ninety-fifth meridian, except in. 
the extreme western parts of Louisiana and Arkansas and the 
extreme eastern part of Texas, the pressure was above the nor-_ 
mal; elsewhere in the United States it was below the normal, 
and from northeastern Florida northwestward over eastern | 
Minnesota, and northeastward over Maryland it had increased 
over that of the preceding month. | 

From central and western Nebraska southward over north-. 
central and western Texas and New Mexico, in the lower Ohio 
Valley, northeastern Iowa, northwestern North Dakota and_ 
southwestern Wisconsin the precipitation ranged from 2 inches: 
to 7 inches above the normal, while in the districts showing a. 
deficiency in precipitation the departures were not nearly so 
great. 

From northeastern Ohio eastward and northeastward to the 
Atlantic coast, west of the one hundred and fifteenth merid-_ 
ian, except in western Washington and on the northwestern 
coast of California, and in western Arizona the temperature 
was below the normal; elsewhere it was above the normal, and 
generally markedly so; and, as a rule, the isotherm of maxi- 
mum temperatures of 90° or higher trends considerably to the 
north of where it lay in May, 1901. 

The occurrence of winds of 50 miles or more per hour was 
considerably above the average, and was three times greater 
than that of May, 1901. 

The number of thunderstorms during the month was re- 
markable, being greater than any May since the date of begin- 
ning of record in 1894. 

PRESSURE. 


The distribution of monthly mean pressure is shown graphic- 
ally on Chart IV and the numerical values are given in Tables 
IT and VI. 

The area of relatively high pressure, which was 30 inches | 
or slightly higher, extended from the Great Lakes southward | 
to the Gulf of Mexico and southern Florida and southeast- | 
ward over the Atlantic coast. Another, but smaller, area over- | 
lay the immediate coast of Oregon and northern and central 
California. Over the greater portion of the first area the de- 


| 


partures from the mean amounted to between +0.05 inch and 
+0.08 inch, while over the second area they were somewhat 
less. 

From eastern Minnesota southeastward and eastward over 
northeastern Florida, the Atlantic coast States and New Eng- 
land the pressure increased considerably over April, 1902. In 
the lower Lake region and the northeastern part of the upper 


Lake region the changes ranged from +0.10 inch to +0.13 
inch. Over the other districts of the United States the pres- 
sure was lower than during the preceding month, and the 
greatest changes, —0.10 inch to —0.16 inch, occurred in the 
upper Missouri Valley and the northern Slope regions. 


TEMPERATURE OF THE AIR. 


The distribution of monthly mean surface temperature, as 
deduced from the records of about 1,000 stations, is shown on 
Chart VI. 

Over almost the entire United States the mean temperature 
for the month was above the normal, the only districts where 
it was below the normal being west of the one hundred and 
fifteenth meridian and in western Arizona, northeastern Ohio, 
northern Pennsylvania, New York, and New England. From 
the northern part of the west Gulf States and the western 
parts of the Carolinas and West Virginia northwestward over 
Kansas, Nebraska, and South Dakota the departures ranged 
from + 4° to + 8°. In the interior of central and northern 
California and in central Oregon the departures amounted to 
from — 2° to —4°. 

The average temperature for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


Average temperatures and departures from normal. 


Average | 
D4 tures or the epartures 
Districts. for the | curre t 
= current month. 
month. January 1, | 
Zz 

New England ..................- 8 53.1 —0.4 +84 +1.7 
Middle Atlantic ................. 12 62.0 3 4 — 0.8 —0.2 
South Atlantic 10 72.9 2.6 — 8&7 7 
Florida Peninsula............... 8 78. 2 +2.3 — 6.0 —1,2 
7 76.0 +3.4 + 0.8 +0.2 
Ohio Valley and Tennessee. ..... 11 69.1 +3.9 — 5.6 =}, 1 
8 56. 6 —0.2 3.3 0.7 
Upper Lake ..........--seeeeeee- 10 53.0 +1.6 15.7 3.1 
56.8 +3.5 22.1 4.4 
Upper Mississippi Valley........ 11 65.8 +4.4 + 7.6 1.5 
Missouri Valley ................. 11 65.4 +¢ 3 +12.3 -2.5 
Northern Slope. 7 56. 6 3.1 +14.9 3.0 
6 66.1 1 + 8&6 1.7 
Southern Slope .................. 6 70.7 1.7 + 5.7 1.1 
Southern Plateau.......... ..... 13 63.0 —1.5 0.6 0.1 
Middle Plateau.................. 9 55. 2 —0.8 4.9 1.0 
Northern Plateau ............... 12 54. 2 .7 6.8 1.4 
Sree 5 56.9 —1.5 — 2.6 5 


Except on the immediate coasts of northern California, Ore- 
gon, and Washington, and in a few scattered localities in other 
sections of the United States, maximum temperatures of 80° or 
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higher everywhere occurred. The isotherm of 90° extended 
generally as far north as the fortieth parallel, except in por- 
tions of the Appalachian and southern and middle Slope regions. 
Maximum temperatures of 90° or higher also occurred in the 
central part of northern California, central Oregon, south- 
central Washington, and generally in southwestern Idaho. 
Maximum temperatures of 100° or higher were reported from 
south-central Texas, western Arizona, and southeastern Cali- 
fornia. 

Minimum temperatures of 32° or lower occurred in New 
England, New York, except the extreme southeastern part, 
northern and south-central Pennsylvania, Michigan, except 
the southeastern part, the northern parts of Wisconsin and 
Minnesota, and generally throughout the Rocky Mountain 
regions. 


In Canada.—Prof. R. F. Stupart says: 


The temperature was from average to 1° above in the western and 
central portions of the Lake region, from 1° to 2° above in Assiniboia 
and Saskatchewan, 4° above in Manitoba, and elsewhere over the large 
remaining portion of the Dominion it was from average to 2° below. 


PRECIPITATION. 


In northern New England, the lower Ohio Valley, western 
Tennessee, southern and western parts of the upper Lake re- 
gion, upper Mississippi Valley, North Dakota, northern part 
of the northern slope, from Nebraska and southeastern Wyo- 
ming southward, on the west coast of southern Florida, and 
in scattered parts of the middle and north Pacific regions the 
precipitation was above the normal, the excess amounting to 
between 6 and 7 inches over south-central Kansas, Oklahoma, 
and the panhandle of Texas and from 4 to 6 inches in south- 
central Nebraska, parts of central Kansas, southwestern Wis- 
consin, and northeastern Iowa; elsewhere in the region of 
excess of precipitation the departures were not so large. 

In Massachusetts, southeastern New York, eastern Penn- 
sylvania, northeastern Maryland, the eastern part of the Caro- 
linas, northeastern and extreme southern Florida, the central 
parts of Illinois and Ohio, southern Mississippi, southeastern 
Louisiana, northeastern Texas, northwestern Arkansas, south- 
eastern South Dakota, and northwestern Iowa the deficiency 
ranged from 2 inches to somewhat over 4 inches. In the re- 
maining districts the excess or deficiency amounted to less 
than two inches. 


Average precipitation and departure from the normal. 


° Average. Departure. 
Districts, 2s | Accumu- 
ES Current Current lated 
month. | month, since 
7A | ormal, an. 1 
Inches. | Inches. | Inches. 
su 8 1.86 52 —1.7 —0.8 
12 2.07 | 56 —1.6 —2.5 
10 2. 38 | 60 —1.6 —5.6 
9 2.64 65 —1.4 —2.8 
Ohio Valley and Teunessee.............. 11 3.44 92 —0.3 —6, 
cece 10 3.77 +0.5 —2. 
és 3. 69 161 +14 +1. 
per ht Wanked 4.53 107 +0.3 
lee Valley . il 2. 89 72 —1.1 —3. 
7 3.70 161 +1.4 0. 
6 6.42 177 +2.8 4 
000000608 12 2.58 131 +0.6 
7 2.72 —0.2 +3. 


In Canada. —Professor Stupart says: 


Precipitation was everywhere above the average, except over the 
greater portion of the Peninsula of Ontario and the eastern portion of 
the Province of Ontario, as well as in the southern and eastern parts of 


the Maritime Provinces. The excess was very considerable from British 
Columbia to Manitoba and also in Quebec. Many parts of the North- 
west Territories suffered greatly from freshets and the total precipita- 
tion of the month recorded at Calgary and Edmonton, namely 8.9 inches 
and 7.7 inches, being 7.1 and 6.1 inches above the average, respectively, 
is a most phenomenal occurrence in a province which has such a small 
mean annual precipitation. In Assiniboia and Saskatchewan the precipi- 
tation was also very excessive, while in Manitoba it was from 1 to nearly 2 
inches above the average, and in Quebee from nearly 1 inch to 24 inches 
above. In Ontario the distribution of the rainfall was rather varied; 
over the Georgian Bay district and northern localities it was above the 
average locally to a considerable amount; over the extreme southwestern 
portion it was also above, whereas many interior and eastern localities 
showed a deficiency of from 1 to nearly 2 inches. The deficiencies in the 
Maritime Provinces varied from a half to over an inch. 


HAIL. 


The following are the dates on which hail fell in the re- 
spective States: 

Alabama, 4, 21, 31. Arizona, 18, 19. Arkansas, 19, 22. 
California, 1, 2, 4, 13, 14, 18, 25, 31. Colorado, 3, 4, 5, 8, 10, 
11, 12, 13, 14, 15, 18, 19, 20, 22, 24, 25, 26, 27, 28, 29,30. Dela- 
ware, 26. Florida, 2, 3, 30. oe # 1, 5,9, 12. Idaho, 1, 2, 
3, 4, 14, 17, 18, 31. Illinois, 1, 2, 3, 4, 5, 6, 17, 18, 20, 21, 22, 
23, 24. Indiana, 4, 10, 13, 14, 20, 22, 23, 24, 25, 26. Indian 
Territory, 4, 18. Towa, 1, 2, 3, 4, 9, 10, 12, 13, 17, 18, 19, 20, 
21, 22, 23, 24, 25, 26, 29. Kansas, 1, 2, 4, 13, 19, 20, 21, 24, 
25, 31. Kentucky, 2, 10, 13, 20, 23, 24, 25. Louisiana, 15, 19, 
31. Maine, 2, 4, 8, 23, 28. Maryland, 3, 7, 20, 25. Massa- 
chusetts, 25. Michigan, 3, 5, 6, 8, 19, 22, 26. Minnesota, 1, 3, 
6, 9, 17, 19, 20, 21, 23, 24. Mississippi, 16. Missouri, 1, 2, 4, 
13, 14, 19, 21, 23, 24, 25. Montana, 1, 16, 24, 26, 27, 29, 31. 
Nebraska, 1, 2, 10, 13, 17, 18, 19, 20, 21, 22, 24, 25. Nevada, 
1, 17, 20, 21, 24, 30. New Hampshire, 9. New Jersey, 23, 25, 
26. New Mexico, 8, 12, 13, 14, 18, 19, 26, 27. New York, 4, 6, 
9, 24, 28. North Carolina, 2, 4, 5, 6, 7, 11, 13, 21, 25. North 
Dakota, 9, 17, 18, 19, 20, 24. Ohio, 2, 4, 5, 6, 10, 11, 13, 20, 21, 
22, 24, 25, 26. Oklahoma, 1, 18, 20, 21, 22, 25. Oregon, 1, 2, 
10, 13, 16, 17, 18, 19, 27, 29. Pennsylvania, 2, 10, 23, 25. 
South Carolina, 3, 4, 14, 25. South Dakota, 1, 2, 3, 9, 17, 19, 
23, 24,31. Tennessee, 1, 3, 5, 12, 13, 14, 24, 26, 30. Texas, 
1, 4, 6, 15, 16, 17, 18, 19, 22, 24, 27, 28, 30. Utah, 11, 12, 17, 
18, 19, 20, 21. Virginia, 5, 6, 7, 8, 13, 19, 20, 22, 25. Wash- 
ington, 1, 10, 12, 15, 16, 17, 18, 28, 29, 30. West Virginia, 2, 
3, 5, 10, 13, 14, 19, 24, 25, 26. Wisconsin, 1, 2, 9, 10, 18, 20, 21, 
24,25. Wyoming, 1, 5, 8, 13, 15, 17, 28, 29, 30. 


SLEET. 
The following are the dates on which sleet fell in the re- 


spective States: 


Colorado, 18, 31. Idaho, 17,18. Maryland, 25, 28. Michi- 
gan, 5, 10, 25, 26. Minnesota, 1,9. New Hampshire, 9. New 
Mexico, 12, 18, 19, 26. New York, 9, 28, 29. North Dakota, 9. 
Ohio, 10, 11. South Dakota, 9. Utah, 2, 4, 17, 18, 19, 20. 
Washington, 29. Wisconsin, 9, 10. Wyoming, 17. 

HUMIDITY. 


The average by districts appear in the subjoined table: 


Average relative humidity and departures from the normal. 
le 
Districts. E Districts. E 58 E 
| 
$ 
New England ................ 72 — 6) Missouri Valley ............. 69 4 
Middle Atlantic .............. 69 — 2 || Northern Slope.............. 65 8 
South Atlantic ............... 74 || Middle Slope ................ 68 
Florida Peninsuia............. 73| Southern 17 
72 0 || Southern Plateau ........... +1 
77 + 4 || Middle Plateau.............. | 4 —3 
Ohio Valley and Tennessee. . 68 © || Northern Plateau ........... | 68 +3 
66000000 70 || North Pacific ...............| 76 —2 
Upper Lake ..... 73 1 || Middle Pacific...............| n| —3 
eee 74 10 || South Pacific................ | 68 0 
Upper Mississippi Valley..... 72 5 
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Auroras.—The evenings on which bright moonlight must 

SUNSHINE AND OLOUDINESS. have interfered with pn altar on of faint auroras are assumed 

The distribution of sunshine is graphically shown on Chart to be the four preceding and following the date of full moon, 
VII, and the numerical values of average daylight cloudiness, yjz: 18th to 26th. 

both for individual stations and by geographical districts, J, Canada: Thunderstorms were reported as follows: St. 


appear in Table I. John, New Brunswick, 23; Halifax, 24; Grand Manan, 8, 25; 
The averages for the various districts, with departures from Yarmouth, 7; Quebec, 23; Montreal, 22, 23; Bissett, 22, 25, 
the normal, are shown in the table below: (26; Ottawa, 1, 9, 23, 24, 26; Kingston, 7, 23, 24; Toronto, 9, 
Average cloudiness and departures from the normal. (22; White River, 19, 22, 23; Port Stanley, 2, 4, 6, 7, 19, 20, 22, 


| (23, 25, 26; Parry Sound, 6, 8, 20, 24, 25; Port Arthur, 29; 


g | 22a) ¢ £23 Winnipeg, 18; Minnedosa, 7, 18, 19, 20, 21; Qu’Appelle, 6, 17, 
Btststote, 5 255 || Distetete, Z=— 18, 20, 29; Medicine Hat, 10, 15, 29; Swift Current, 19, 23, 
< |a~* = 4°" 30; Banff, 15; Battleford, 5, 28; Kamloops, 13; New West- 
5.4 | — 0.1 | Missouri Valley ............. | 5.2 | — 0,2 37; Barker ille, 10, 232, 37. : : 
Middle Atlantic.............. 5.1 | — || Northern Slope............... — uroras were reported as follows: White River, 29; Minne- 
South Atlantic ............... 3.9 | — 0.5 | Middle Slope ................ +06) do 9. 30 
Florida Peninsula. ........... 4.3 | — 0.2 || Southern Slope.............. 4.6 0.1 8a, 
4.7 T33 Southern Plateau ........... | 2.6 0.4 
Speer 5.2 0.3 || Middle Plateau ............. 4.2 0.1 WIND. 
Ohio Valley and Tennessee...) 4.8 — 03 Northern Plateau 6.3 0.7 
The maximum wind velocity at each Weather Bureau station 
North Dakota ................ 5.0 | — 0.3 South Pacifie................ 3.6 —06 fora period of five minutes is givenin Table I, which also gives 
Upper Mississippi Valiey 5.5| +03 || | 
the altitude of Weather Bureau anemometers above ground. 
Following are the velocities of 50 miles and over per hour 
ATMOSPHERIC ELECTRICITY. registered during the month: 
Numerical statistics relative to auroras and thunderstorms Maximum wind velocities. 
are given in Table IV, which shows the number of stations P a: ie 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and ae 
auroras (A) in each State and on each day of the month,) > | 
respectively. Amarillo, Tex ........... | 17 53 | w Mount Tamalpais, Cal ..| 17 75 | nw. 
Thunderstorms.—Reports of 6,425 thunderstorms were re-) 56 | sw 18 69 | nw. 
ceived during the current month as against 2,479 in 1901 and De) 
2,404 during the preceding month. | 2] 28) 56) nw 
Chicago, Il.............. | 53] se a2 29| nw 
The dates on which the number of reports of thunderstorms 25| 54| ne 30| 60 | nw 
for the whole country was most numerous were: 24th, 478; “level | NewYork mw. 
25th, 412; 23d, 368. 22| 50|w. || Point Reyes Light, Cal..| 55 | nw. 
Reports were most numerous from: Illinois, 428; Missouri, Donde, 1 i 
426; Ohio, 372; Iowa, 370. Fort Smith, Ark......... 18| 50 | sw. 19| 75 | nw 
A remarkable number of thunderstorms occurred in May, Huron, 8. Dak «-.......-. 1} 51 | se. 20| 57 | aw 
1902, as shown by the following numbers recorded for each Moorhead Minne a2 | Dor) aw 
May during the period 1894 to 1902: 1894, number of thunder- 2) 
storms reported, 3,657; 1895, 2,969; 1896, 4,795; 1897, 3,001; 11 | 50 | nw. | San Antonio, Tex....... 18 65 | w. 
1898, 4,545; 1899, 5,305; 1900, 3,855; 1901, 2,479; 1902, 6,425. 16| nw. || Sioux City, Towa........ 20| s. 
<> 


DESCRIPTION OF TABLES AND CHARTS. 


By W. B. Stockman, Forecast Official, in charge of Divison of Records and Meteorological Data. 


For description of tables and charts see page 570 of Review for December, 1901. 
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TABLE I.—Climatologica 
Cli data for Weather Bureau Stations, May, 1902. 
instrv Pressure, in inches. emperature of the air, in degrees — 
3° =s 3 sis 2 ™ | G2 Ss! | es & 
Portland, 108) 81 117 | 29.82 | 29. 94 ole | 38) 42) 38/75) 7, 693 : | 
| | 20.94 |— | — 1-0) | | 90/10) 31 47 | 217 lala |aul 
ton 2981005 | 29.84 | 29.97 |— | “57.8 r | 10) 39 | 50 (41/70) 242/406 | 7, 36 | 
Nantucket ......... 12) 43 | | 29.97 . 57.8 + 1.3 88 23 (67 34110 49 51 45 66 -- | 7, 136 36 in 5) 11) 15) 6.7) T. 
Riock 26 11 | 70 bares | 51.9 — 0.6 | 65 | 27) 57 | 39/10 47 16 | 48 | anc 44 isis 9 11) 11) 5.3) 
Narragansett ......|...... + 0.2 | 66 | 26 58) 37) 10) 47 18 | 49 | 46 | 27 | 10 | ow 
New Haven ........| 106/117 |140 | 29,88 | 29.99) 5.9 — | 71) 8 62) 34) 10 46) 26 )....).... 9 10 15) 6) 4.5 
Mi Str | | 87.8 | 85 | 67 | 96) 10) 48 | 29 44 | | 61 9| ow. | 36 nw. 4 
97 102 (115 | 29.89 | 90 | 69 7 |— 4 838 
[885 | | sn it -02 57.0 23/90 | 23) 67) 30/10 47 | a3 | 50 | als 9 | 6,107 | 
314108 (350 29. 67 30. 00 |4+ “ol 2 86 66 29) 10) 44 | 37 eae 1.93 = 22 4 4 764 9) 11) 10) 10) 5.5) T. 
Harrisburg. B74) 94 [104 | 29.64 | 30.04 |4 alm | sean 
*hiladelphia ...... 117/168 |184 | 29.91 | 30.03 |4 72 | | 34 @29 
Seranton ........... 805 111 119 + 0.6 90 | 23) 72 | 10) 53 | 29 | 54 48 | 63 = w 37 | w. 25) 9 13) 9} 5.7 
Atlantic City....... 39 | 48 | 29.98 | 30.04 | 57. B 89 | 23) 69) 32/10 48) 36) 50) 43) Go) 1.61 10 7,874 | sw. | 2) nw. | 9 13) 7 11) 
Cape May .......... 17, 47 | 51 | 30.04 | 30.06 | aim | be 
Baltimore .......... 128 68 | 82 | 29. 89 | 58. 8 7\65| 42/10 53/26) 54/..../....| 213 |—1. 14) 3) 4.2 
Washington ....... 112) 59 | 76 = 6 + 90 | 2374) 43) 10) 55 83 | 56 | | 24) nw. | 9) 18 5, 4.6 
Cape Henry ........ | 90 | 76) | 10) | 36 | 58 | 78 w. | 28 9 13) 5.6 
orfolk ............| 91/002 | 29.95 | 30.05 |4 | 2| 29) 57/39/60) 54/66) 2.27 |—1. 3) 8) 11) 12) 5.7 
29. 30.05 . 05 66.6 + 90 8) 76 | | leat 1.6) 11 369 sw | 5.9 
Richmond. ......... 144, 82 | 90 | 29.90 | 30.05 |4 106 | 67.8 ....... | on | | 11) 57 | 88 | | 58) 80) R16 1.1 | 11 | 7,050) | 44 aw 18 ‘| 
S. Atlantic States. 26 7 | 2 G7 | 87 | 3.42] 12 | 4,261 ‘ 8 5) 3.8 
Charlotte........... 773, 68 | 76 | 29,22 | 30.044 .05| 72 t | | 238 sw. | 20) sw. | 19) 10) 12) 9) 5.1 
Hatteras ........... Ty | 76 | lt £0 | 94 | 28) | | | —1.0| 9| 4,633 
Kittyhawk.........) 12] 30 ba. 2 1.8 | 82 | 20 15) G3 | 16 | 64 | 61 | 82 aaa 
mington ....... 78) 82 | 90 | 20.98 | 30.06 _05 | L3 7 | 28) 60) 31 | 62 | 58 | 72 2.00 24 4 | | 435 
Charleston ......... 48 14 | 92 | 30.01 30.05 71.0 + 1.3) 90) 20 80) 51/28 62 | 23 | 64/61 | 76) 2.33 | 502 | sw. | 20) 6 15 13) 3 4.1 
20. 2.4) | 76} 2.33 |\— 1.8 6,264 sw Dal] a! 
Columbia .......... 851114 1122 | 29. 68 | 30. 05 i+ .O4 74.8 94/20; 81) 59 28 68 | 68 | 66! 79 | sw. 25) 11) 17) 3) 4.2 
2 | 29.68 | 30.05 .05) 74.2 1-8 79 | 1.43 26) 6) 7,985) | 38) me. | 15 24! 
Augusta............| 180) 89 | 97 | 29.84 30 es T pa 84) 52) 28) G4 27 | 64 | 59 | 69 : 5 11) 18) 2 4.3 
- | 9. 04 5.6 + 36) 95 | 20) 3.33 |\— 0.5 | 13 | 5,340 | se. “os 13 147 
Savannah .......... 65 79 | | an ar t 20; 86 | 57 | 28) 65 | 29 | 66 | 629 3.5 @’ oar | | 12] 16) 3) 4.7 
| 30.05 | 76.6 3.7) 96) 85 | G3 | | 26 | 69 | 67 | + mw. | 117 
florida Peninsula. oped eye 24 | 69 | 66 | 73 os) | aa 2 31 
28) 10 | 30) 29.98 30.01 0: 7 2 | 3. - £3 
Key Wea 43 | 50 | 29.96 | 29.98 cor | 77.8 +21) 27 4 =| 71 | 23 | 71 | 68 | 74 | HH 718,655 | se. | 48| nw. | 27 ‘a 
34) 60 | 67 | 29.97 | 2 4 2| 72/69) 71 | 0.28 |—: oat i> 
Ment | 7 | 29.97 30.00 22 | 92 | 88 | 64 | 23) Ge | 29) 4/6284) | 26) oe. | 31 16 13) 2) 3.7 
Atlanta ............| 1,174)190 | | P | | 72 | 2. 64 |— 14 ne. | 42) se, | 30) 7) 17 5. 3) 
$70, 93 | 99 | 29.65 | 30.04 4.05 | 75.8 | 92) 4 84) 28 4 | 26 | G2 | 56 | G2 | 235/—08] 9] 7,461 s 38 
Pensacola 56) 78 | 96 | 29.96 | 30.02 77.2 37 4 | 29 | 1.97 | | 34 | nw. 13 
Me B75) 84 | 29 62 | 20. 57 | 29 67 26 | 67 | 62 | 67 | 5, 369 3. 
= | + 02 | 75.0 4.6 | 98 | 21) 86 2 64 67 | 62 | 67 | it 9 | 4, 185 | se. 34 sw. | 13) 16) 9) 6 4.6 
New Orleans ....... os | | | | 98 | 21) 86 | 55 | 29) 66 | 27 | 68 | | | 5.1 
Port 8/121 | 29.96 | 29.98 |+ .01 | 78.5 | 94 | 26) 86) 70 | 23 | 71 | esl 
Shreveport.........| 249) 77 | 84 | 29.69 | 29.95 6. | 18] 7/.... 
Corpus Christ! . 20 $3 | 55 | 29) 66 | 26 | 66 62 ow. | 18) 5 3 4.9 
‘ort Worth ....... 670/106 |114 | 29.20 | 29.90 | 74.9 82 | 14| 72/84!) 3.05 (|—0.2| 5 ow. 7} 8) 5.5; 
29. 9.90 |— | 26 3.05 |— 0. | se. | 39 8 
Galveston .......... 4106 (112 | | 98 26 55) 9 66 | 31 71% 
55 | 63 | 29.28 | 29.89 5 | 19 87 | 58/18) 69 | 31 | 69 | 66 | 7 |— ¢ ‘ 7| 5.6 
Ohio Val. and Tenn. 95 | 26 86 | 6 | 9| 68/96)... .|....| 2 37 18 10 +h 
Chattanooga ....... 762/106 (112 | 29.25 | 30.05 | | 69. | | | on se 14) 
Knoxville ......... 1,004] 10 | 88 | 29.00 | 30,03 it & | 92 | 20 83) 49 | 28 62 | 32 | 65 | 61 | 71 11 | 4,707 | s ‘ 8 
Lexington .........| 989) 75 | 28.99 | 30.06 |+4 6) 724 41 92) 12) 82) 47 | 28) 63 | 31 | 64 | 60 | 68 4.36 |+ 0.8 34] w. | 26) 9 16) 6 52 
“99 | 30. | : | 30| 16 4: 
| as | i+ .07 | 68.2 + 4.6) 89/9078! 40/| 28) 58) 34 4. 36 9/4, ne. | 2016 9 6 43 
OS 36 | 29.46 | 30.04 4.06) 70.6 45) 9 : 243 1.1) 12 | 7,434) sw. | 40 20 : 
lan anes lanes! 70.6 1) 13 St} 44 | 28) 60 | 32/62) 58) 68) 6.41 2.7 | 12 40 | n. 18) 13) 0) 3.1 
....... lies + 71.4 92) 20) 45 | 28) 4 6,152 | sw. | 36) ne 13) 11) 4.8 
‘olumbus .......... 824) 87 | 29.16 | 30. 02 “os 65. 20 | 57 36/59 54/65) 8 5° 519 | 3) 
Pittsburg ....... saziiie [123 | 2013 | 30/92/2277) 37/10) 54/39/56 | 50) 0.95 3.3 
.13 | 30. f 2.3 | en — he 6.006 | sw 30 - 
Parkersburg ....... 638| 77 29.13 | 30.03 04 | 64.5 23 | oF | 1975 | 10 54) 31 | 55 | 49 | 2.30 |— ‘ 
Lower Lake Region 30.03 |-+ .03 | 61.6 86| 29/10 44) 56) 52) 74) 4.08 nw. | 30 > 22) 14) 11) 6 4.7 
Oswego... 3351 76 | 91 | 29.63 | 30.00 IT 4.8 | | 31) G2 | 10) 47 | 29) 49 | 43 | 68 | 1.95 |— 1.6 14 | 9,598 | ow. | 50 $8 
B23) | | 29.45 | 30.02 | 55.2 1.1 | Far 0:2 | 18 | | we | 30| | 9) 40 
Orie | 29.25 | 30.02 55. 09 | 50 44/ 69| 1.67 |— 1.7 | 11 | 6,773 | w. 
Cleveland .......... 7621190 | 29.23 | 30.08 | 55.8 0.9 | 87 | 22,64) 35) 11) 48 | 38 | 52 | 49 | 80 0. | Si ae. 16 4) 4.7) T. 
Sandusky .......... 62 | 70 | 29.38 | 30.06 aia cia | | is | 
| 29.35 | 30.083 06 | 50.8 [+ 041 90 | 191 101 4.01 0.5 | 13 | 6,737 | e. ‘ 4 
Detroit ........... | 9.8 0.4) 90) 19, 70) 36 | 10 34 | | 48 7 
0000500000 609) 63 | 80 | 20.37 30. | 3 » 4905 
\ asd 37 | 80.04 ! 3.77 0. 
54 | 92 | 29.33 | 30.01 |4+ .05 | 56.2 1.8 | 4 | 7 3.08 — 0.3 | 12 | 6,176 39 
Houghton .. 668) 66 | 74 | 29.29 | 30.028 | | 19 65 31110) 47 31 51 | 7 4.58 12 nw. 8 7) 11) 13; 6.3) T. 
9.29 | 30,02 |+ . | 8,639 | e 36 a sel ala? 
Marquette. ......... 79 6 | 29.22) 3 50. 8 «| 87-| 21) 60 9 41 12) 13) 6 4.7) 4.0 
Sault Ste Maric. || 40 | 61 | 29.34 it 85 | 22,65) 1) 45 37 | (45/72) 453 we. nw. | 8 16) 6.8) T. 
Chicago............| [274 | 29. 13 | 30.0: 2.0) 79) 23) 59) 30) 11) 40) 31 | 44 | 39 | 71 2 60 + 0.4) 668 15 9 5.5 
Milwaukee [326 | 38 | 68 + “os | 59.0/+ 86 | 181 67| | 6.696 nw. | 49 nw. | 81114 6 490.2 
filwaukee ......... | 29.28 | 30.02 .06 | 55.6 2.7) ‘ 31) 53) 49) 74) 5.08 1.4 11 112,356 | ne. | 
Green Bay ......... 617| 49 | 57 | 29.; 27/83) 265) 33/10 | 36 | 50 | 45 7 ‘ 10 19 44) 
North Dakot +.05| 47.6 83 | 2955 | 27| 40) 43) 38) 76) 389/402) 17 
ismarck .......... 1,674) 16 | 29 | 28.14 | 29.90 8 67) 31) 9 47 | 35) 52) 48) 5! 
Williston a5 | | 4a | a8 | | 47|72| x00 tos soot | se. | se. | 19 te 3 
: : : 3) 8, ‘ 12) 5.4 
8) 40) 50) 46) 74) 269/406) 13) 7,713). 136) se, | 19 16) 12) 3) 4. 
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TABLE I.—Climatological data for Weather Bureau Stations, May, 1902—Continued. 
Elevation of ‘Temperature of the air, in degrees is | Precipitation, in | , 
instruments, | Pressure, in inches. Fahrenheit. = = Wind. : 
= 
Upper Miss. Vattey| | | | 65.8 |4+ 4.4 | | | 72 | 4.53 as| | | | 6.5 
60.2 |+ 3.4 | 86 | 20; 34/ 9) 51/ 4.33 |4+- 0.6 | 15 | 9,749 | se. | se. 1) 3) 10) 18)... 
St. Paal......3..... 837/114 | 29.05 | 29.94 .00| 85/18 68) 35) 9 52 29) 49 | 70 8.92 + 0.5 14) 6,411 | se. | 33) se. | 20) 6 15) 10 6.0 
La Crosse .......... 714) 71 | 87 | 29.22 | 29.99 .05 | 62.0 |4+ 2.6 | 88 | 20,71) 10 53 | 30 8.25 |+ 5.0 | 19 | 6,043 | 36 | w. | 24) 8) 12] 11) 5.61 0.3 
Davenport ......... 606) 71 | 79 | 29.32 | 29.95) .00 | 65.0 |+ 4.3) 90 | 2074 40 | 10) 56) 41 | 58 | 54) 69 | 4.57 |4 0.2 | 12 | 6,512 | 26 | w. 6) 14) 6) 11) 5.2 
a} Des Moines. ........ 84 | 88 | 29.05 | 29.97 t 64.7 4.3 88/12) 74) 44/11) 55 | 43 58) 72) 4, 69 | 0.0) 14 | 7,379 se. | 38) w. | 21) 6) 16 9) 6.2 
Dubuque ........... 698.100 117 29,23 | 29.97 | 63.4 |4+ 3.5 | 88 20,73 36:10 54) 35) 56 | | 67 8.67 [+ 4.7 | 17 | 5,622 | se. | 28 sw. | 22) 14) 10) 6.0 
614 63 | 78 | 29.29) 29.94) 67.7 |+ 5.1 | 92 | 20,77) 45) 11) 58) 37 | 61 57) 3.63 |— 0.4) 12| 5841] se. | 32] w. | 23) 12 8) 4.6 
356) 87 | 93 | 29.62 | 29.99 |4+ .03 | 73.0 5.9 | 92 | 21) 82) 50 | 28) 64 | 28 | 67 64) 75 | 213 1.7) 7 6,436 4 in. | 24 7/21) 49 
Springfield, Ill ..... 644) 82 93 | 29.30 | 29.98 | + .03 | 67.9 5.5) 91 | 20°78) 44/10) 58) 39 | 62 58) 74) 1.80 3.2 | 14 | 7,198 | sw. | 31 | 24) 9) 8) 14) 5.8 
Hannibal .......... 75 110 29.40 | 29.96 |4+ .02 68. 2 5.1 | 91 | 20} 78 | 46 | 28) 59 | 38 | 4.83 0.5 | 12 | 7,094 | sw 43 | sw. | 23) 7) 14) 10) 5.6 
St. Louis 567/111 |210 | 29.37 | 29.97 | + .02 |+- | 20 81 | 52 | 27) 63 | 31 | 65 | 62 |— 11 | 7,027 | s 52 | sw. | 4) 10) 13) 8] 5.2 
Missouri Valley. | 6. ‘ 
Columbia .......... 784) 11 | 84 | 29.12 | 29.94 00 | 68.8 |4+ 4.3 | 92 | 20,79 | 46 | 28) 58 | 32 | ..| 4.33 |— 0.7] 11 | 5,773 | | sw. | 22) 6) 14) 11 t: 
Kansas City........ 963) 78 | 95 | 28.93 | 29.95 |4+ .03 | 69.4 5,2 90) 2078) 48) 7) GO) 27) 62) 58) 71) 5.77 |4+ 1.1 15 | 6,630 | 36 | s. 23) 14) 10) 6.0 
Springfield, Mo..... 1,324) 98 | 28.57 | 29.96 | 69.6 |4+ 6.4 / 88) 20,78) 7 61) 23/63) 59/73) 4.26 1.7) 41 sw. 18 15 11) 5) 
Topeka | 81 | 89 )....... 68.8 |+ 5.4 | 89) 12) 79) 43) 7) 59 | 30 443 |— 0.6 | 14 | 7,614 | 44 | sw. | 22) 5) 20) 6) 5.8 
1, 189) 75 | 84 | 28.62 | 29.86 .05 | 65.3 4.2 | 92 | 12) 75) 42/11) 55 | 40 | 58 | 53 | 69) 3.65 I- 0.7 | 15 | 8,885 | se. | 40 se. | 19) 13) 10) 8) 5.0 
Omaha 1, 105015 |121 | 28.74 | 29.90 |— .02 | 66.0 4.3) 92/12 75) 43) 11 57 | 30) 58 | 53 | 68 | 2.88 |— 1.5 | 13 | 6,880 | se. | 30 | sw. | 21) 7] 12) 12] 5.8 
Valentine .......... | 2,598) 39 40 | 27.15 | 29.83 |—- 07 | 60.8 t 5.0 | 87 30,74) 39) 10) 48 | 39 | 53 | 47 65 | 217 06 11 8) 259 46 | w. 17, 10) 4) 3.9 
Sioux City .. ......| 1,135 96 28,71 29.91 |— .O1 | 64.0 5.6 | 87 | 20) 75 | 38 | 27) 53 | 39 bey 1,27 2.4 | 13 11,192 | se. | 50! s. 20) 14) 10) 6.8 
1,572) 43 | 50 | 28.20 | 29.84 |— .07 | 63.4 89) 11) 75) 39 | 9 52) 43 | 54 46) 59) O81 1.5 | 8 | 6,945 | 43 | sw 1} 12) 6) 13) 5.4 
Huron 1,306) 56 | 67 | 28.51 | 29.90 |— .02) 60.2 |+ 5.1) 86/17 73) 38) 48 89) 55) 51 | 76 | 2.24 |— 0.8 | 13 10,134 | se. | | se 1} 18) 4) 4.3] 4.7 
.... 42 | 49 | 28.57 | 29.88 |— .04 4 | 88 2 37 27) | 42 |. | 13 | 7,294] se. | n 2} 10) 14) 5.2 
vor rr Slope | | 4 
2, 505) 46 | 63 | 27.19 | 29.80 .10 56.2 2.9 | 88 | 28) 68 | 5 45 39) 49 | 69 | 4.77 |+ 3.2 | 17 | 7,925 | sw. | 36 | n. 17| 13) 12) 6 
Miles City ......... | 2,371) 42 | 50 | 27.32 | 29.79 | — .12 60.0 + 3.6) 90 29 72) 34) 3 48) 38) 51 | 74) 2.86 0.6 | 8 | 5,928) w. | 34) w. | 19) 12) 13) 4.5 
4,110) 88 | 94 | 25.67 | 29.83 |— .10 | 52.7 |4+ 0.9 | 84 2862) 30) 5 43 | 33 | 44 | 37 | GO| 3.61 |+ 2.0) 16 | 5,821 | sw. | 38 | sw. | 27) 7) 15) 6.2) 
sap 2,965) 45 | 51 | 26.80 | 29.83 |— .05 | 51.6 |....... 13 62) 31) 5 41) 40 | 38) 69 | 17 | 4,421 | se. | 27} n. 20) 10) 10) 11) 5.4) 0.6 
Rapid City ......... 3, 234) 46 | 50 26.49 | 29.82 |— .08 | 57.9 |4 5.0 | 83) 17 69) 33) 6 | | 44) 64 | 2.97 | 12 | 5,999 | se. | 36 | sw. | 21) 16 45 
Cheyenne .......... 6, 088) 56 | 64 | 23.94 | 29.82 |— .03 | 528 4+ 2.2 82) 30 65) 6 40) 39 | 43 | 35) 59) 251 4+ 0.3) 15 | 7,500 | mw. | 46 | w. 1} 7} 12) 12) 6.3) 7, 
5, 372) 26 | 36 | 24.54 | 29.82 .06 | 53.8 2.8 | 83 | 30,68) 3 39 | 42 43 | 33 | 53) 1.23 — 1.0) 5 | 3,823) sw. | 42/ sw. | 14) 8) 19 4) 48) 20 
43 | 52 | 26.98 | 29.86 |— .02 |} 88} 2) 73] | 52 | 40 55 | 50 | 69 | 9 | 7,450 | se. | 40) se, 1} 9) 15) 5.3 
Middle Slope. | | | | 6 + : 
5,291) 79 | 24.64 | 29.82 |— .02 | 59.9 87 35 | 20) 46 | 37/| 48 | 40 | 59 | 1.98 0.8 10 | 5,928 | sw. | 68 | nw. | 1) 11) 13) 7 
Pueblo .............| 4,685 80 | 86 | 25.18 | 29.79 |— 62.3 + 3.6 | 88 | 31) 77 | 36/21) 48) 44) 48 35 48 | 2.57 0.7 6 | 5,870 | se. | 41 | sw. | 19) 13 12) 6) 4.8 
Concordia... ....... 1,398) 42 | 47 | 28.42 | 29.87 |— .04| 67.8 |4+ 5.7 | 94/12) 44/11) 58 | 42 60 | 55 | 71 | 831 |4+ 4.3 13 | 6,216 | s, 32 s. 18 5) 15) 11) 6.6 
Dodge ....... 2, 44 | 52 | 27.28 | 29.84 |— 67.4 4.595) 278) 45) 6 56 | 37 | 59 | 54) 70) 3.35 0.2 | 14 110,030) se. | 53 | se. | 17) 13) 10) 8] 4.8 
Wichita............ 1,358) 78 | 85 | 28.49 | 29. 90 00 | 69.2 5.0) 89/12 78) 45 | 7 60 | 32 | 62 | 59 | 77 | 10.33 6.1 | 19 | 6,399 | s. 2 s. 9} 13) 5.9 
1,214) 54 | 62 | 28.62 | 29.87 |— .02 it | 88 78| 7) 62 | 26 | G4 | 62 | i+ 6.5 | 14 | 8,057 | s. 38 ne. | 21) 8 16) 5.4 ‘ 
Southern Slope. .2 | j -91 4.6 4.6 
Abilene ............ 1,738 45 | 54 | 28.06 | 29.83 |— .04) 74.1 1.9 91 | 26 84| 52] 64 | 65 | 60 | 67 | 6. 68 + 2.1 | 11 | 7,892 | se. | 48 | ne. | 15) 11] 8] 12) 5.5 
3,676) 54 | 61 | 26.12 | 29.77 |— .07 4 2° | 90 16 78| 46| 7| 54/36 | 56 | 50 + 10 /11,641 | s 56 | sw. | 21! 16) 10} 5) 3.8 
Southern Plateau. .4\—1. } 2.6 
3, 762) 10 110 | 26.05 | 29.71 |— .07 | 73.8 + 1.5 100 25 88 | 47 20) 59 | 45 51) 27 | 24 | 0.5 | 9,084) w. | 50) sw 15} 12} 4) 3.1 
Senta Fe ........... 7,013) 47 | 50 | 23,21 | 29.78 .08 | 57.0 1.3 | 78 | 25) 69 | 200 45 | 29 | 44 31 | 44) 2.84 1.8 | 5,128 | sw. | 36 | s. 11) 17} 11) 313.3) 
Flagstaff ........... 6,907) 12 | 25 | 28.28 | 29.77 |— .01 | 49.7 |— 4.6 | 77 | 28) 66 | 25 | 20) 33 | 46 | 37 | ....| 0.69/— 1.1] 2]....... sw. | 48 sw. | 17) 17) 10) 4) 3.2 
Phoenix ........... 1,108) 50 | 56 | 28.63 | 29.76 |\— .02 | 75.2 |4+ 0.9 102 | 28) 90 | 48 | 21) 60 | 40 | 52 | 30 Tr. |\— 0| 3,691) e 24 | sw. | 18) 19) 10) 2) 2.7 
141 16 | 50 | 29.60 | 29.75 |— .04 | 75.2 1.9 |102 | 28) 91 | 51 | 20) 60 | 38 | 57 | 40 | 36 | 0.00 0.0) 5,216 | w 40) w 18} 28} 3) 0.7 
independence 3,910) 51 | 58 | 25.84 | 29.78 |— . 06 | 88 | 27) 75 | 35 | 19) 48 | 33 | 45 | 24 a3 | 7,445) nw. | 40) nw. | 31) 20) 11) 0) 2.5 
iddle 0.8) .28 — 0.7. 4.2 
Carson City ........ 4,720) 82 | 92 | 25.20 | 29.88 |— .03 | 51.0 — 81 | 26 64) 24) 2 32 | | 0.20 |— 0.4 | 4 | 6,277 | sw. | 36 | sw. | 31) 16) 10) 5) 3.5 
Winnemucea....... B44) 59 | 70 | 25,51 | 29.87 |— .04 | 52.6 |— 1.8 | 84| 2666) 18) 39) 44 | 41 | 30 | 49 | 0.21 |— 0.8 | 5 | 7,340 | sw. | 42 s, $113) 6) 12) 5.5) 
Modena ............ 5,479) 10 | 38 | 24.50 | 29.78 |— .04 54.9 |....... 85 | 28 70) 26) 18 37 | 47 | 38 | 18 | 0.19 3 | 8,567 | w. | 56) 31) 15) 12) 4) 3.7/0.1 
Salt Lake City ..... 4,366 105 |110 | 25.49 | 29.81 .05 | 59.2 1.4 88 | 26 70 35 5) 49) 46 34 43 | 0.33 1.4) 8 | 5,262) se. | 36) 31/15) 10) 6! 3.9) O14 
.... 4,608) 43) 51 | 25.25 | 29.80 |— 03 26) 78 | 37 | 19 48 | 40 46 | 29 | 0.3 | 5 | 4,927 | se. | 27 w. 11) 4.3) T. 
Northern Plateau, 0.9 | -96 + 0.3 6.3 
Baker City ......... 3,471) 53 | 58 | 26.35 | 29.92 .04 | 52.1 0.6 | 86 | 26 62 | 32 4 42 44 | 36 | 68 1.74 |— 0,2 13 | 3,962 nw. | 26/ nw. | 17) 3) 21) 7.4 
2, 739) 61 | 68 | 27.06 | 29.89 |— .05 | 57.6 — 0.5 | 90 | 27 70) 33) 2 45) : 37) 56) 1.12 /—0.5| 9 | 3,335 | nw. | 22 sw. | 16 11) 11) 5.6 0.6 
Lewiston 757) 52 | 61 | 29. 08 | 29.88 |— .08 | 59.8 0.5 | 90 | 26 70) 41 1} 49 | 38 272 0.6 | 16 | 2,823 | e, | 27 | Ww. 17) 6 10 15 6.2 
Pocatello........... 4,482) 46 | 54 | 25.36 | 29.84 .05 | 55.2 4+ 0.9 | 85 | 26 67) 29) 43 | 52) 1.67 |4 0.5 | 12 | 6,288 | se. | 41 | sw. | 31) 11) 15) 5) 4.6) 5.8 
Spokane ........... 1,943) 99 107 | 27.87 | 29.91 |— .05 | 55.4 — 1.6 | 85 | 27 65 | 38 18) 46 | G4) 1.83 0.4 | 15 | 4,540) sw. | 24 sw. | 4) 4) 23) 81 
65 | 73 | 28.85 | 29.92 .04 * 26,68 | 39) 48 2 it ie 125) w. 5 19) 7| 5.7 
N. Pace. Coast Reg. 0.3 | | i— 0.2 | 7.2 
Neah Bay .......... 7 | 50 | 29.91 | 29.95 |— .06 | 50.6 |— 63 | 25 55) 4 | 46 86 4.46 — 0.8 16 | 6,244) sw. 36) w. | 17) 5) 6) 20) 7.8 
Port Crescent ...... 259) 13 | 20 | 29.71 | 29.94 /— .08 | 50.6 0.2 | 76 | 26) 58 | 35) 19 44 0.3 | 15 | 3,604 w. 20 | w. 27) 2 16) 13) 6.9 
123/114 | 29.86 | 29.99 .02 | 56.5 1.2 | 83 | 26 64) 42) 18 49 72 1.86 0.5 | 17 | 4,976 | s. 87 | sw. | 10) 2 20) 6.5 
213,113 |120 | 29.76 | 29.98 |— .04 | 55.5 |4+ 82 | 26) 63) 41 18) 48 1.83 |— 0,7, 14 | 4,631 sw. | 27 | sw. | 17) 2) 14) 15) 7.3 
Astoria... 1.2 71 | 26 60) 1) 47 -| 4.09 [+ 0.8 4) 8) 19 7.2 
ortland, Oreg ..... 154/203 29.83 | 29.98 |— .05 | 56.2 1.1 | 90) 26 64) 1) 49 73) 2.19 0.2 | 19 | 5,946 | mw. | w. 17) 4) 7) 20) 7.5 
56 | 67 | 29.44 | 30.00 |— .03 | 88 65 | 37) 4 47 | 72 0.5 | 16 | 2,964 | aw 24 | sw. 4) 10) 17) 7.1 
Mid, Pac, Coast Reg. | j= 
Eureka............. 62) 62 | 80 | 29.98 | 30.06 |+ 54.2 1.5) 72) 6 59) 42) 3 78 | 2.70 at 14/ 6,828) | 45| n. 18) 5) 19) 7) 
Mount Tamalpais... 2,375, 11 | 18 | 27.51 | 29.99 .01 | 50.3 |......, | 78 | 25) 57 36/19 44 6 16,119 | nw. | 86 | mw. | 16) 16 12) 3) 3.8 
332) 50 | 56 | 29.60 | 29.96 |4+ .01 | 62.5 |\— 4.5 | 95 | 2574) 41) 2) 6 4,542 se. | 38 | nw. | 17) 14) 10) 7) 4.1 
Sacramento ........ 69/106 | 29.87 | 29. 94 00 | 60.0/—3.5 89) 25 42 2 50 66 | 0.45 |— 0.5) 4) 7,353) 5. | nw. | 18) 17) 6 8) 3.7 
San Francisco ...... 155161 | 29.86 | 30.03 |4+ .04 | 55.5 1.1) 70| 60 | 47) 2 85 | 1.05 4+ 0.3) 6 | 9,569) w. | 36 | w 24) 14) 9) 8) 4.1 
Rozen Li ht..| 490) 7/ 30 | 29,45 | 29.97 |....... + | 62 13) 57 | 41/19 48 0.7) 7 21,047 | nw. (110) nw, | 18 14 13) 5.0 
S. Pue. 9. .8 — 1.5 | 03 0.4 | | 136 
330) 67 | 70 | 29.56 | 29.91 |— .01 | 64.4 —3.6 90 26 78 | 50 | 49) 0.01 0.4) 1 6,726) nw. | 36) w. | 18) 19 6) 6 3.2 
Los Angeles... ..... S38) 74 | 82) 29.57 | 29.98 |— .02 | 60.7 1.4) 80) 6 71) 43/21) 50) 74/ 0.03 1 3,998 | w. | 24] nw. | 18} 8 22) 114.4 
San Diego ..........| 87) $4 | 29.85 | 29.94 |— .01 | 0.2) 78) 6 64 5 | 20 56 | 75 | 0.06 |\— 0.3) 4,861 | sw. | 27 | nw. | 19) 22) 4] 5) 3.5) 
San Lats 201) 10 | 46 | 29.80 | 30.02 |4+ .02 | 581 /— 0.9 82 57 37 | 20) 46 | 73 | 0.03 |\—0.3| 1/4843) w. | 2) 18| 20) 7] 4) 3.4 
est Indies, | 
Rasseterre.......... 29) 41 | 54 | 29.89 | 29.92 |— .08 79.0 | hata | | 22) 74) i 80 | 10.27 |....... 20 | 5,312 | e 27 | sw. | 25) 4/19) 8 6.0 
Bridgetown ........ 30) 57 | 65 | 29.87 | 29.91 |— .05 | 80.2 1.8 2) 4 77 | 3.49 0.5 | 14 | 6,123 | se. | 25 se. | 24) 5) 8) 18) 6.9 
Cienfuegos ......... G2 | G7 | 29.88 | 29.98 |— | 79.4 | | 9 | 5,275 | me, | 20 | sw. | 19) 9) 20) 2 4.4 
irand Turk........ 20 | 29. 29.96 |— . 7 5 16) 10) 5.7 
= 29.90 | 29.97 |+ .03 | 77.5 |-- 1.3 | | | 5 | : 79| 0.85 |—36/ 2 9,398 | e 89 | ne. | 23 11] 
Puerto Principe....| 352] 55 | 62 | 29.60 | 29.96 |+ .01| 78.8 | 8 68 | 0.94)....... 7 5,952) ne. | 17| 11) 17) 3) 4.5 
San Juan.... ee 82 48 | 90 | 29.84 | 29.92 |— .07 | 782/)....... 2 | | 16 73 84 | 13.97 (+ 9.3 | 22 | 6,438 | e. 27 | se 11} 3 11) 17|-7.0 
29.83 | 29.91 |— .02 | 79.0 | 5 70 2 | 79 | 18 4,570 | n 30 ne 31; 2) 26) 3 5.8 
Note.—The data at stations having no departures are not used in computing the district averages. * More than one date. 
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TABLE II.— Climatological record of voluntary and other cooperating observers, May, 1902. 
Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit.) | tion, 
| | 
z ? | | 
75 az | 7% ai al 
Ins. | Ins Arizona—Cont’d ° Ins. | Ins. |) California—Cont' d. ° | Ins. | Ins. 
Ashville. ...... 96 45 73.6) 0.59 92 32 | 61.8 0.86 )...... Cuyamaca*® ............. 70 27 | 48.4) 0.14 
6. 10 San 100 | 70.6) 0.60 Delano®?, | 40 | 67.3) 0.20 | 
97 57 | 77.2 | 3.08 105 67 | 85.3) 0.00 87 46 | 60.1 | 4.02 | 
Birmingham ............. 95 49 | 75.9) 3.29 2.07 | 10.0 || Drytown .................) 91 35 | G1.0)....... 
1.61 106 37 | 72.5) 0.00 Dunnigan 96 52 65. 4 0. v2 | 
Citronelle ......... 93 59 | 76.4) 3.70 87 27 | 56.7) 1.16) T. || Edmanton*!............. 49 5.0 
ccc cc 91 55 | 73.7) 4.89 92 39° 0.06 | Eloajon | 
96 41 | 68.7) 1.06 Elmdale ................. 
58 | 76.3) 5.58 38°) 63.9) 0.15 Elsinore. 
” 50 | 77.0) 1.28 | 98 39 | 71.5 J Escondido. ............... 
98 54 | 76.7 | 2.08 92 73.2) 0.40 | Fordyce Dam....... 
Eutaw...... 95 7 | 76.6!) 3.52 Arkansas, Fort 
Evergreen 58 | 76.5) 4.75 cose 90 46 | 71.9) 2.93 | 
Flomaton 75.7) 7.65 91 48 | 72.9) 3.99 | Georgetown 
Florence 97 43 75.3) 0.47 97 | 74.0) 1.73 | Gilroy (near) ............ 
Fort Deposit ............. 95 57 | 76.9 3.62 Beebranch ............... 954) 484) 72.64) 3.90 
Gadsden 100 47 | 76.9) 0.91 Blanchard Springs ....... 98 51) 74.1) 6.59 | Greenville. ............... 
Goodwater 54) 75.2) 2.01 96 51 | 74.2) 3.22 
Greensboro... 58/ 77.0) 491 7. 38 | Healdsburg .............. 
Highland Home.......... 93 59 | 75.0) 1.83 92 51 73.2) 5.43 2 | 79. 0.00 
Livingston ............. 98 53) 74.8) 2.39 87 46 68.0) 5.19 cece 39 (56. 1.99 
Lock No, 4 ...... 98 49 75.8) 1.48 94°; 48°) 73. 6.08 0. 08 
Madison Station.......... 474.5) 0.92 Eureka Springs........... RY 45 | 70.7 | 5.88 | 55. 0.45 
Maplegrove 47 0. 89 Fayetteville ............. 92 4371.6) 4.33 Gold Mine 3. 40 
1, 30 Forrest City.............. 98 | 50) 76.0) 420) 2.06 
Notasulga 1, 81 Helena 59 | 60000 00 38 57.6) 1! 
Oneonto ....... 47 2.14 Jonesboro Laguna falley te 0.11 
Opelika 52 0, 87 Keesees Ferry | 78 30 | 45.6 | 2.28 4.5 
Prattville 1. 80 Lutherville 3. | 98 36 64.8) 0.20 
Pushmataha.............. g2 51) 75.2) 1.91 74. 05 | Lick Observatory......... 71 29 | 46.3 1.14 
Riverton 43) 73.4) 1.45 97 49) 75.2) 4,47 Lime Point L. He... 1.01 
Seottsboro 92) 43/730) 2.35 9 | 49) 75.1) 5.26 | 90 | 36 | 60.8) 0.60 
77.4) 2.16 87 47 | 69.0 | 7,62 82 3857.4) 117 
97 49 | 75.6) O85 Mountain Home.......... 93 4572.2) 3,7 Mammoth *! ............. 104 81.7) 0.00 
Thomasville.............. 96 55 | 77.8) 1.37 2. 18 | 90 40 | 63.5) 0.50 
97| 76.4) 256 98| 51/748] 2.05 40 | 63.4) 2.30 
Tuscumbia ..............- 93 | 75.6) 1.24 49 | 74.6) 2.06 1.15 
Tuskegee. 97 78.1) 219 91 44) 70.3) 4.76 | | MAIO 0. 54 
Union Springs. ........... 95 77.4) 4.30 9 49 | 75.1) 3.92 | Milton (mear) ............ 88 60.8 | 0.97 
Uniontown 51 | 75.2) 3. 80 93 65.5 |) 0.39 
Valleyhead 47, | 73.7 | 2.37 Pineblutt bes 99 | 52) 75.3) 2.70 | Mohave*?......... 9) 40) 60.0 | 0.00 
4.06 Pocahontas . 97 47 | 73.2) 4.84 | Mokelumne Hill *4............. 40 | 53. 1. 38 
rescott......... 73 7 | . 
45.7) 6.10 no % | 44/749) 75 | | 57.8 | 1.28 
Arizona. Russellville .............. 267 | 105 | 57 | 80.7 | 0.00 
0. 08 Silversprings ....... 92 45 | 70.4) 2.77 | Nevada City ............- 86 29 52.2) 1. 47 
Arizona Canal Co's Dam...) 100 75.6) 0.41 Spielerville............... 96 49 | 73.6 | 3.77 | | Newcastle 96 45 | 64.2) 1.01 
x9 17 | 52.8) 0.00 50 | 73.8) 3.29) Niles 7 38) 58.9) 1.40 
iil 63 | 85.4) 000 9s 76.1) 3.15) | North Bloomfield......... 30) 54.0) 1.70) T. 
Bensop | 60 | 75.7) 0.00 50/736) 4.18 | North 40) 58.0) 0.13 
40 66.6) 0.40 | 9 53 73.3) 6.06 | North San Juan*!........ 37 | 58.1) 2.35 
100 46 73.0) 0.00 92 42 | 72. 7] & 22] 75 42 50.5 1.15 
Champie Camp. ......... 103 | 38/71.4| 3.0 Winchester............... %) | 4 108 60 | 81.4) 0.00 
40 | 75.3) 0.20 85 68.4) 6.97) 102 50 | 65.7) 1.97 
45 72.0) 0.00 Witts Springs ............ 42 | 65.9) 3.56) 9x 35 | 61. 089 
Dragoon Summit 47 | 70.1) 0.71 California, | Paso Robles .............. 32 | 57.2 0. oo 
Dudley ville 100 7) 70.6) 016 38 | 63.4 0.17 Peachland*® . 71 43 | 58.8 2.08 
31 65.0) 0.36 0s 41 64.3) 0.17 | Piedras Blancas L. 0. 16 
Fort Apache.............. 31 | 58.7 1. 32 91 64.8) 0.91 0. 05 
Fort Defiance ............ 53.4) 1.50 Ballast Point L. H .......| .....]...... | 0.00 | 82 43 59.6) O11 
90 40 | 66.5) 0.30 | 280) 31) 56.1) 1. 
Fort Huachuca........... 1 4) 714) 000 06 72 42 | 57.0) 1.69 | | Point Ano Nuevo L. 1.12 
Fort Mohave ............. 109 76.6) 0.00 92 30) 59.6 (0.06 | 
108 | 59 | 76.4) 0.00 62 15/420; T. | T. 1. 63 
coax % 39) 65.8) 0.70 | 72] 10/398) 0.50) 45 Point Conception L. H . 0.07 
Maricopa®! .............. 103 | 58/783) T. | 3.27 | | Point George L. H .............. 1. 23 
10! 45 | 72.8) T. 89 42 | 57.8) 0.11 0. 02 
Mesa (near) .............. 02) 47/ 72.8) 0.00 82) 34/562) 0.58 4 544) 0.98 
Mohawk Summit*!......; 110 64 | 83.6) 0.00 0. 06 0. 00 
Mount Huachuea.........| 92 42 | 67.5 | 0.08 Mendocino L. | 3.05; || Point Montara L. 1.14 
Natural 0. 76 Celarville 0.95| 3.0 || Point Pinos 0. 34 
ogal 64.8) T. Chico *! 93 | 52 66.0) 0.76 0.7 
67.0 | 0.94 Cisco *1 65 25 | 38.2)/ 0.90 9.0 40) 64.1 |) 0.10 
Claremont 81 37 | 57.8) 0.10 4 63.0) 0.10 
76.2) 0.00 Cloverdale 8&3 37 | 59.2) 3.09 28 | 53. 1 1.13 Z. 
73.8 | 0.05 Cornin 95 48 63.3 1.80 38) 61.7 
69.9 | 0.04 Coronac 8s 62 72.0) 0.06 42 64. 3 | 0.08 
0.46 Crescent City 68 6. 29 | 71.5 | 0.28 
8 | 56.4) T. Crescent City L. 6. 46 Rep 40 | 1.25 


May, 1902. MONTHLY WEATHER REVIEW. 277 
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Temperature, Precipita- Temperature, Precipita- Temperature, Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
| | | 
| | 42 | z 
Stations, a. Stations. Stations, | 
California—Cont' d. Ins. | Ins Colorado—Contt'd, be Ins. | Ins. Florida—Cont Ins. | Ins. 
| 8&7 43 | 62.3) 0.53 67 15 | 42.8] 2.90 cv 93 60 | 78.2) 1.52 
37 | 62.2 | 0.16 1.40} 15.5 || Pinemount............... 98 59 | 77.4) 3.31 
0. 67 85 | 23 52.6] 0.65 94| 57/768) 1.37 
Rohnerville*®,........... | 46 | 56.6) 2.60 0. 50 0 || Quincy ........... ...| 98| 54/786] 2.08 
Rosewood ........ 96 38 | 61.5 | 1.44 1.27 Rideout ....... --| 97 55 | 76.0 | 2.17 
Sacramento .... 40 | 62.4) 0.65 71 24) 47.0) 1.15 Rockwell...... 62 | 79.3 | 4.65 
Salinas ......... 84 33 | 57.0) 0.29 82 23 | 51.1 1. 08 3.0 || St. Andrews ...... 59 | 76.7 | 7.81 
| 108 62 83.7 | 0.00 90 29 | 59.0) 0.29 St. Augustine ............ 91 66 | 77.2) 0.49 
San Bernardino .......... 89 37 | 62.5 | 0.12 89 35 | 63.9) 4.02 96 61 | 79.4 1. 98 
91 40 63.4) 0.01 88 31 | 58.3) 1.45 Stephensville............. 2. 35 
83 35 | 57.6 | 0.88 0s 0. 54 95 54) 76.1 | 2.68 
San Leandro ............. | 78 38 (57.8) 1.46 18 | 47.6 | 1.60 Switzerland ........ ..... 98 58 | 76.4) 1.32 
San Mateo*!............. | 76) 51| 60.9) 1.20 83 26 | 54.1) 1.60 Tarpon Springs..........| 94 63 | 77.7) 1.11 
San Miguel *!............ | 8&8 4 61.4) 0.00 78 20 50.6) 1.83 97 58 | 76.8 | 0.27 
Santa Barbara............ | $l 45 | 59.0) 0.07 Santa Clara .............. 81 27 | 53.3] 3.18 Waukeenah .............. 99 61 | 78.2] 2.90 
Santa Barbara L. H...... 0. 03 0, 59 99 | 51/77.3| 372 
Santa Clara............... 0. 59 4.75 Wewahitchka ............ 99 59 | 77.0 | 4,62 
| 80 35 | 56.5 | 0.64 56.8) 1.15 1.5 Georgia. 
Santa Cruz L. H.......... a Sa er 0. 61 Sugarloaf. 51.2) 2.69 2.0 || Adairsville .............. 92 49 | 74.2) 0.40 
Santa Maria.............. | 83 35 56.6) 0.20 48.5 | 2.83) T. 99 59 | 79.2 | 6.28 
Santa Monica............. |} 44 | 56.3) 0.00 36 | 60.2 | 3.73 96 58 | 76.9 | 1.36 
| 86 35 | 58.3) 1.79 1.52; T. 97 50 | 77.0) 4.49 
100 37 | 65.2 | 3.65 we secs cose cls 3. 63 Alpharette 92 41 | 72.2) 1.18 
Sierra Madre ............. | 83 61.2) 0.36 | Wagon Wheel 44.0) 0.93 96 57 | 78.2) 4.09 
8. E. Farallone L. H......|...... 0. 73 Westcliffe 50.3) 1.55 0.3 3. 18 
80 42 | 58.8) 0.61 Whitepine 42.4) 1.49 2.0 3. 70 
92 36 | 62.7 | 0.38 62.2 | 7.00 2. 65 
Summerdale.............. | 25 | 47.6 1.33 3. 76 2. 43 
| 86 31 | 53.7) 0.35 Connecticut 2.74 
| 9) Bridgeport ............... 88| 35/580) 1.59 1, 12 
| 88 44° 65.6 | 0.98 60 85 29 | 54.2) 1.44 0. 29 
| 87 40 54.9) 0.00 82 35 | 4.8) 2.01 1, 98 
Trinidad L. H ........... 4.15 31 | 57.4] 1.55 Clayton ......... 43 | 68.6 | 3.77 
Truckee *! | 76 | 30 | 45.4) 0.55 | 2.0) Falls Village ............. 2. 65 93| 59| 77.8| 2.00 
dean's 0. 28 | 88| 33] 57.8] 1.80 98| 48| 75.4] 2.63 
92 4 64.9 O14 | 88 29 56.6 | 2.36 89 45 | 70.8 1,55 
92 34 56.4) 1.60 Middletown .............. 90 32 | 58.0) 0.80 100 58 | 78.5 | 3,25 
Upper Mattole*!......... 80 39 | 54.3) 5.85 86 39 | 59.0) 1.76 4. 33 
92 48 61.8) 1.24 North Grosvenor Dale....| 89 31 | 56.7) 1.45 99 58 | 78.6 | 2.46 
0. 31 Southington.............. 57.0) 1.65 Experiment .............. 93 51 | 75.2) 0.79 
Voleano Springs*!. .....) 112) 68 | 84.2 | 0.00 South Manchester 1.34 Fitzgerald................ 100 55 | 78.6) 2.15 
91 41, 65.1) O15 55.6) 1,59 98 50 | 75.9) 3.54 
1.92 55.8) 1.21 Fort Gaines 98 57 | 79.1) 3.31 
61.1) 1.31 58.4) 2.01 Gainesville . 92 47 | 72.1) 3.41 
Williams . 66.7 | West Cornwall 43.8 99 eds 93 44| 72.8) 1.90 
| 57.0) 2.09 1.61 Greensboro 48 | 73.8) 1.88 
96 42 | 61.8 1. 93 Delaware. 97 | 76.8 1.40 
Wilmington *!........... | 78 40) 58.1 39 | 65.2 | 1.99 96 51 | 76.6 |) 0.96 
Wire Bridge*$........... | 92 46 | 63.6) 0.92 dn ce 91 37 | 63.5 | 1.60 Hawkinsville ...... ..... 98 51 | 76.7 | 2.04 
Yerba Buena L. H........ 0. 34 88 37° 1.66 98 55 | 77.6) 1.76 
33°) 55.0) 1.08 Seaford....... 88 40) 64.6) 2.29 95 59 | 76.8 1.91 
49 | 67.7) 1.57 District of Columbia, Lost Mountain ........... o4 47 | 74.6) 1.29 
2.95 Distributing Reservoir*5.| 87 48 | 67.3) 4.56 Louisville................ 76.05) 3.62 
Colorado. Receiving Reservoir*5 ...| 86 48 | 66.8 | 3.60 99 53 | 77.4) 1.75 
chee 79 27 | 52.8) 1.85 West Washington ........ 92 38 | 66.1 | 3.95 Marshallville ............ 96 61 | 78.8) 1.67 
Arkins....... 2.78 Florida. 100, 56/782) 248 
| 75] 14/459] 256 95 60 | 77.7) 3.51 Milledgevilie 94 53 | 75.8) 1.67 
9) 34) 66.0) 3.32 97 60 | 78.6) 3.71 Millen 102 55 | 78.8) 1.90 
| 82 34 59.2 | 2.32 93 60 | 79.0 | 2.18 Monticello 98 49 | 76.2) 2.84 
Breckenridge ............| 70 11) 41.8 1.25) T. 95 63 | 79.0 | 2.54 Naylor 100 58 | 78.2) 1.90 
Buenavista 0.10 97| 77.9| 210 Newnan 49) 75.4] 1.31 
37 | 61.7 | 1.65 96 64 | 80.1 1,00 evans 1. 89 
Castlerock | 57.6 | 2.70 De Funiak Springs ....... 57 | 76.8) 2.46 Point Peter 100 44 | 73.8) 2.80 
Cedaredge 39°, 56.8) 1.30 97 Poulan 96 53 | 75.9 | 1.77 
Cheyenne Wells‘......... 92 35 | 60.6) 3.14 63 | 79.6 | 3.55 Putnam 100 54 | 78.0) 5.01 
70 12 46.6) 1.68) T. ees 92 63 | 76.4) 2.32 98 60 77.2) 2.00 
87 28 | 57.2/ 1.22 65 78.9 | 3.05 90 41 | 72.4) 1.18 
29 | 59.6) 1.29) T. 93 62 | 1.23 004000 see 96 46 | 74.7) 0.63 
83 28 | 55.4) 0.99 95 60 | 76.2 | 0.62 96 57 | 77.0 | 2.09 
86 30 | 56.1) 2.13 Gainesville ............. 63 | 79.2) 1.14 Statesboro. ............... 98 55 77.4) 2.51 
Fort Morgan ............. 87 $3 | 0.2 |....... 97¢| 77.4¢| 2.15 98 57 | 77.0] 5&.§ 
see 58 34 61.2) 5.00 Huntington .............. 98 59 | 77.5) 0.75 95 51 | 75.5 | 2.90 
82 20 | 50.4) 1.18) T. 95 63 | 76.3) 3.98 Tallapoosa .............-- 97 45 74.8) 0.56 
1.20] 10.0 || Inverness ................ 62 | 781) 5.58 Thomasville. ............. 101 62 | 78.4] 1.20 
80 27 | 56.1) 2.14 95 60 | 76.2 | 2.27 T 93 48 | 1.51 
0. 62 Kissimmee ...............| 99 60 | 79.6 | 0.34 96 57 | 75.8) 1.10 
i 1.77 95 51 | 75.6 1.51 98 57 | 76.6 5.11 
2.23 97 59 | 78.1 1.79 95 54 | 75.1 | 2.87 
1.19 1.2 101 56 | 77.8] 1.50 99 56 | 76.2 | 3.65 
4.97 eee 95 61 | 77.4 | 2.88 93 61 | 77.2) 6.65 
4. 43 we 95 60 | 77.6) 1.06 93 56 | 75.4) 0.90 
2. 83 94 63 | 78.8 4.79 94 53 | 76.6 | 2.86 
4. 93 95 58 | 76.2) 499 96 46 74.4) 3.37 
3. 89 92 68 | 78.4 1.83 
3. 38 92 80.2 | 0.94 86 25 51.8 | 2.55 |...... 
3.96 96 | 59 | 77.7) 4.25 91] 24|556| 1.06) T. 
2.16 98 60 | 78.0 | 3.60 Blue Lake 96 29 | 61.2) 0.71 
64.7 | 4.73 New Smyrna ............. 97 56 | 75.2 | 0.85 8&3 16 | 52.1) 2,33 
83 16 50.0) 0.76 BOD 97 59 | 79.2) 9.57 Chesterfield .............. 83 23 50.5 1.69 5.0 
83 33 | 58.5 | 3,16 | Orange City 66 | 77.2) 1.15 85 17 | 47.0| 1.45 8.5 
26... § 
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Dwight....... 
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646 0060 
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Mascoutah ............... 
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Morgan Park 
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° 
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= 
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= 
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Temperature. | Precipita- 


Precipita- 
tion. (Fahrenheit.) | tion. 
- 
° ° ° 
= = | ls 
Ins. TUinois—Cont' Ins. | Ins. Towa—Cont’'d Ins. | Ins 
St. 4372.2) 3.07 90 34 64.2) 4.48 
Scales Mound 34 62.1) 8.01 39° (64.0) 4.64 
38 69.8 2.04 | 39) 63.6) 4.95 
37 64.6) 3.59 89 | 37 65.2) 5.13 
37 | 64.0 4.37 89, 43 | 65.0 2.68 
41 | 68.2) 3.22 Belleplaine .............. 91 41 | 63.4) 7.13 
Sycamore 82 | 63.0) 7.97 Bonaparte ............... 92) 43) 66.8) 2.69 
470.0) 470 voces 88-37 | 62.0) 6.36 
41 | 67.8 | 2.72 Burlington ............... 467.4 3.17 
38 | 65.4) 4.71 Carroll 92| 38/642) 2.58 
46 69.4 4.80 Cedar Rapids............. 91 40 65.4) 4.61 
Winne 35 | 61.6 | 7.62 9 | 45 66.8!) 3.27 
Yorkville 35 | 61.2) 7.06 7 42) 65.4) 5.60 
36 63.2) 4.69 Charles City 35. 62.6) 
Indiana. 8835 60.6 14. 62 
Anderson 38 65.4) 2.75 93 4 65.4) 7.18 
33 | 60.2 | 5.28 35) 62.4 6.55 
33 | 60.65) 3.81 y2 39 | 65.6 | 6.04 
32 | 63.3 | 2.88 Columbus Junction ...... 92) 42/ 66.6) 4.51 
34 | 67.4 | 5.45 Cornin 64.6) 5.87 
Cambridge City .......... 63.4 |) 3.380 Counci 2 | 
Connersville ............ 63.7) 4.08 Cumberland eer 
Crawfordsville ........... 68.6 | 3.63 Danville 
64.6) 3.42 Decorah 
Edwardsville *!.......... 70.6 | 7.37 Delaware 
63.3 1.78 Denison 
Franklin *! 67.6 | 5.32 Earlham 
Greencastle 3.15 
Greensburg 2.18 Elkader 
Hammond ......... oa 6. 89 Emerson 
Huntington 3.94 | 
Knightstown ............ 3.34 86 % 61.4 7.10 
3. 08 Fort Dodge............... 88 6 63.4 | 2.89 
5. 89 Grand Meadow........... 32) 61.6) 18.04 
64.6) 2.59 88 | 42/ 64.0) 4.92 
62.4 | 3.20 Grundy Center........... 87 | 39 | 62.4 | 7.11 
65.0) 6.09 Guthrie Center........... 87 37 | 60.2) 3.30 
Moores Hill............. 66.0 | 6.380 7. 45 
Mount Vernon ........... 72.7 | 2.24 | 
Creek 69.2) 1.55 Independence... 10. 46 
Princeton ... 71.0) 3.30 Imwood ...... 7.75 
64.2) 2.81 Indianola ....... 5. 4 
65.2 | 3.35 3.75 
67.6 | 3.59 5. 86 
69.6 | 6.42 Keosauqua ............... | 214 
ch 67.2 | &.50 | 7.20 
59.6 | 5.78 1. 46 
Veedersburg .......... 67.4) 2.68 4. 76 
72.6 | 2.20 Maple 3. 68 
Washington .............. 72.0) 4.47 89 | 5.73 
62.9 5.67 Marshalltown ............ 91) 41/648) 7.65 
69.3 | 5.30 35) 64.6) 5.81 
52 73.1) 9.86 Mount Pleasant .......... 93 39 64.6) 3.70 
37) 71.2) 6.10 Mount Vernon ........... 92 %) 64.5) 4.49 
48 70.9 | 12.56 New Hampton ........... | 5.0 | 12.04 
52 | 73.0) 8.70 35) 61.0) 9.46 
4 «670.6 3.99 SS 37 | 64.2 2.00 
51 | 73.7 7.56 40° 64.7° 5.59 
40 72.1 | 13.34 | 89| 39 | 66.4) 1.48 
41 87 | 35 | 61.0) 9.58 
51 70.1 | 12.24 42 64.74 6.69 
71.1) 5.34 84| 42/ 63.6) 3.72 
52 | 73.0 | 10.46 Ottumwa .... 91 46 | 67.4) 3.90 
8, 34 40 | 64.8 4.83 
72.0 3.42 Pacific Junction.......... 39 | 66.2 3.65 
6.00 89 61.5 4.79 
6.70 86 35 | 61.2 | 2.20 
87 41 | 65.6 4. 66 
40 7.31 87 3461.8) 9.59 
44 5. 48 5.25 
3S 5.49 Rockwell City............ 36 | 62.0 4.90 
3s 4.31 87 36 | 60.6) 6.31 
42 5. 30 39 | 63.6) 3.63 
41 6. 69 89 43:1 65.4) 5.19 


Temperature. Precis 
( Fahrenheit. ) tior 
Stations. j 
| 
| 
| 
Idaho—Cont a. | 
Grangeville .............- 74 
Lake ‘4 76 
| oO 
MOSCOW RS 
88 
82 
Priest River..............| 86 
aS 
Illinois. 
42 
3y 
92 42 
0 6.0) |_| 
91 “4 69.2 
....| #0 72.0 
Coatsburg ees a“ 
45 
92 41 
Dixon...... 38 
| 9 
95 40 4. 02 | 
92 40 2.71 
155 
42 | |} 291 
| 89 39 | 5. 01 
Grafton 1.41 
95 “4 
--| 46 
| 
| 43 
92 41 
3s 
36 
87 
42 
Lasalle wey wo 37 | 
é 
91 37 | 
37 4.51 
48 3.15 
Mattoot | 4 11. 00 
| 36 2.43 
3s 3. 65 
87 41 6. 48 
1.02 
91 | 1.33 
96 5.14 
| 42 
91 ay 
3y 
wwe 
43 
36 
35 
38 
45 
St. Charles *§.............1 901 
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Temperature. | Precipita- Temperature, Precipita- Temperature. Precipita- 
(Fahrenheit.) | tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
© 
= 2 | | | | | 
3 3 2/2/8 3 3 3 3 
| | 
Towa—Cont''d. | Ins. | Ins. Kansas—Cont'd. | Ins. | Ins. Maine—Cont’d. | | Ins 
89 40 63.9) 3.09 9 45 | 69.5 | 9.87 26) 51.0 2.94 
87) 32) 60.8) 4.81 Yates Center ............. | 90 46 | 71.0 | 10,28 87 26, 54.3 3.05 
| 88) 35) 60.8) 2.56 Kentucky. | 86 28 53.3 2.54 
Sigourney ..............., 97| 421 93 42 | 70.2; 2.42 Farmington .............. 86 25) 53.0) 16 
voces | 38/622] 3.77 Anchorage 90 35 | 68.8) 5.90 Fort Fairfield ............ 80 20 45.8 2.10 8.0 
Spirit Lake .............. 85) | 4.95 38 | 70.6 | 3.35 88 29 | 54.6) 2.01 
2. 88 91 38 | 69.2 | 2.77 75 25 | 49.1, 2.87) T 
| 82| 37/609] 422 92 46 72.0) 2.20 47.6¢ 4.67 
9 40) 65.4) 6.12 Bowling Green ........... | 96 39 | 70.6 | 3,82 87 31 | 54.5 2.67 
cc 9 8639) 66.5) 4.61 96 40 71.0) 1.60 80 24 49.6) 3.40) T. 
88 40) 64.7 5.85 93 4471.4) 3.62 North Bridgton .......... 88 26) 54.0 3.98 
| 88 | 40) 64.0) 6.64 Centertown .............. 38 | 70.8 | 2.17 82 21/485 3.52 
| 88 41 | 65.5 | 3.27 93 41 | 71.6 | 3.23 3. 56 
Washington .............. 92 36 | 69.8 | 2.77 Rumford Falls ........... 84 24 51.0) 5,32 
90 40 | 68.8 | 6.53 Maryland 
Westbranch . | Franklin......... 91 40 | 71.3) 1.65 | 2.42 
West Union . | Georgetown ... . bs Bachmans Valley.........| 89 35 | 60.3 1.46 
| Greensburg .... 37 | 69.1 | 2.42 Boettcherville ...... 98 33 | 66.8 1.90 
Wilton Junction | Henderson ............... 96 41 | 73.3) 1.37 Boonsboro, ........... 3464.9 1.97 
| High Bridge.............. 3. 38 9% | 45/660) 2.93 
| | Hopkinsville 98 41 | 72.8) 4.81 Charlotte Hall ........... 38°) 64,.0f 3,69 
Kansas, 96 | 36| 70.7) 275 33/633) 1.17 
40) 65.2) 5.45 | Leitehfield ............... 41 | 69.3 | 2.94 Cheltenham .............. 36 | 63.5 2.06 
| 97) 36) 627) 6.00 91 | 37 | 68.6) 3.79 Chestertown. 86) 40 | 63.2) 2.21 
10. 39 Manchester............... 93°] 39°! 68.9¢| 2.48 Chewsville ............... 91} 29/626 1.26 
45 | 69.0) 6.76 Marrowbone ............. 92 36 | 68.6 | 2.46 91 34 | 63.4 1.88 
| 42 66.8) 5.44 92 46 | 73.5 | 2.74 90 42 | 63.8) 1.55 
| 96 68.0P) 5.10 | 39 | 68.0 | 4.05 Collegepark .............. 91 35 | 63.9 2.70 
43 70.0) 6.44 | Mount Sterling .......... 90 39 | 68.0 | 3.87 | 1,29 
40 | 69.6) 6.65 Owensboro ............. . 43) 71.4 | 2.7% 6.65. | 1,32 
38 | 64.4 3. 46 98 39 | 67.4) 5.17 98 37 | 68.0 1.89 
44 | 70.8) 8.38 2. 63 87 22 | 59.4 4.76 | T. 
ene 39 | 66.7) 3. 67 98 49 | 75.2 | 2.35 89 38 | 62.8) 1.94 
39 | 69.2) 5.77 93 39 | 70.2 | 2.59 87 42 | 64.4 1.62 
g 40 | 64.2) 4.80 oc 91 41 | 69.4 |....... 90 36 62.2 0.94 
43 67.6) 5.19 | 96 37 | 68.3 | 3.24 93 38 66.4 1.08 
Emporia ....... 70.4 10.06 91 37 | 69.0 | 3.73 86 26 59.0) 364) T. 
Englewood ... 42 67.4 10.00 -| 89 : 67.3 5.58 96 37 | 66.8 
Eureka ......... | Shelby City 92 39 | 68.4 | 3.44 Greenspring Furnace 3464.2 1.47 
Eureka Ranch 35 67.4) 4.17 | Shelbyville 97 39 | 69.9 | 5.14 88 30, 63.2 4.04 
44 69.4) | Taylorsville 91 39 | 68.3 | 5.62 95 33 64.3 2.0 
39 | 66.2 | 3.00 91 37 | 66.6 | 2.58 0. 82 
42 | 68.4) 3.45 | Williamsburg............ 93 40 | 70.0 | 3.17 88 64.1) 2.29 
Fort Leavenworth g 44 69.4) 6.05 Louisiana, Jobns Hopkins Hospital 90 41 | 64.6 1,77 
44) 71.5) 7.65 90 64 | 76.7 | 6.07 93 35 | 63.2 1.88 
40 68.2) 5.46 96 55 | 77.9) 9.09 89 32 | 62.7 | 1.02 
45 | 69.4 11.40 | 5477.4) 1.45 Mount St. Marys College..| 90 37 63.8 0.98 
40 | 67.6 | 6.26 Baton Rouge ............. | 60 | 77.3 | 2.60 Newmarket .............. 90 37 | 64.7 0.97 
| 97 63.3 | 3.06 95 61 | 77.6 | 3.62 Princess Anne ........... 85 36 | 62.2; 2.15 
89 4 69.6 | 10. 57 92!) 52 73.9f| 3.21 Smitheburgd............. 91 34 | 64.4 1,42 
| 9% 42 | 68.2) 4.86 88 64 | 77.6 | 4.12 92 46 65.8 2.82 
| 98 40° 66.8) 6.17 Cheneyville .............. | 57 | 77.4) 5.40 Sudlersville .............. 92 39 | 65.0 2,28 
| 101 40 | 67.2) 4.28 | 98 55 | 76.6 | 2.89 87 59.0) 4.36) T. 
| 98] 43/ 67.8] 6.43 98 | 53 | 76.6) 3.81 Takoma Park ............ 92| 2.64 
9s 39 | 66.3) 4.27 98 56 | 78.2 | 1.72 93 36 | 62.8 0.73 
38° 68.0 8.98 Donaldsonville........... 92 63 | 76.8 | 3.75 Van Bibber .............. 87 40 | 63.1 1.19 
Independence ..... ...... 92 47 | 72.2) 9.63 93 63 | 77.2 | 2.07 Westernport ............. 32 | 64.0 2.88 
na 40 | 67.4) 3.97 Farmerville .............. 91 46 | 72.3) 4.89 Woodstock 92 38 66.0 «1.04 
4526500086 39 | 66.7 | 4.72 | 62 | 78.4 | 5.98 
| 99| 37 | 67.4) 350 Grand Coteau ............ | 59|77.7| 1.80 294) 56.84) 2.42 
89) | 70.0 | 10.29 Hammond ............... 9 | 55 | 77.8| 3.25 84) 34/566) 2.66 
9s 38 | 67.2 | 3.27 | 9 61 | 78.0 | 4.38 Bluehill (summit)... ..... 88 31 | 56.1 1, 38 
95 41 | 69.0) 6.29 | 943) G61») 77.0) 3.66 89 33 58.0 1.20 
Macksville ............... 9 | 42) 66.8! 6.26 one 89 | 77.6] 1.98 
95 42 | 69.6) 7.01 Lake Charles............. | 62 | 76.8 6.08 89 31 | 56.0) 2.39 
8.75 Lake Providence ......... | 56 | 75.8 | 2.56 East Templeton*',.......| 86 32 | 55.3) 1.96 
41 | 70.0 | 7.30 ssa 91 55 | 76.8) 5.71 78 36 | 56.0 1,02 
92 42 | 70.2 | 10.15 a 63 | 78.2 | 3.27 85 34 | 56.1 2.31 
gs 40 69.8 7.17 | 95 53 | 76.0) 3.55 Fitchburg d .............. 88 30 | 56.4 2.69 
Medicine Lodge.......... 95 42 70.6) 9.68 98 51 | 74.4) 2.55 Framingham ............. 89 33 | 58.0) 1.79 
Minneapolis ............. 95 41 | 69.0) 452 Me 94 61 | 78.2) 3.15 86 30 «55.4 2.60 
92 45 70.4) 7.45 95 53 | 74.6) 4.89 1.13 
Mounthope*!,........... 90 | 69.5 | 7.24 92 56 | 75.9) 1.38 | 1.60 
Ness City 42 | 69.0 | 2.37 9 64 | 77.1 | 5.00 Lawrence ................ 89 82 | 57.2 2.41 
Norwich 45 | 69.0) 8.87 Opelousas 95 57 | 76.9 | 2.75 2. 84 
4.89 95 50 | 74.3) 2.08 86 32 | 58.8 2.37 
41 | 68.7 | 4.48 Paincourtville 61 | 77.5 | 5.45 Ludlow Center ........... 86 26 53.0 1,72 
Osage City 40 | 69.1 | 7.68 Plain Dealing ........... 95°} 76.0%) 7.05 Middleboro .............. 83 29 55.4) 1.13 
Oswego 45 70.6) &.32 Rayne....... 95 61 | 78.2) 3.61 87 2554.8 2.61 
39 | 69.2) 4.67 Reserve 96 63 | 78.4) 2.34 New Bedforda 37 | 56.0 1.36 
42 | 69.4) 10.04 Robelin 95 55 | 76.6 |) 2.55 Plymouth®..... & 48 55.6 1,52 
40 |......| 3.39 Ruddock 95 | 67 78.4) 1.46 | 2.98 
93 42 | 67.4 | 9.14 Ruston 93f| 74.6%) 5.46 Provincetown ............ 70 36 | 54.4 1.28 
92| 42 | 69.4) 10.88 Schriever 95 | 58/|77.1| 4.80 on | 1.25 
95 40 | 69.6) 5.19 Southern University 0.14 Somerset *1............... 85 34 | 59.0) 1.04 
46 | 70.4) 9.65 Sugar Experiment Station 65 | 78.2) 1.49 Armory ...... 91 31 | 57.9 1.40 
92 42 | 67.9 4.08 61 | 78.0) 2.77 | 2.61 
89 | 42 | 69.6 10,42 | 85] 60) 73.8) 2.74 Taunton ¢ 80; 29) 55.0 | 1. 41 
96 3865.8 3.46 96 63 | 79.0) 2.81 sans 1. 60 
91 39 | 68.6 | 9.22 Maine 89 83 | 59.2) 1.58 
40 65.9 4,28 Bae 85 29) 51.5) 2.52 87 32) 56.4) 1.59 
5. 66 89 29 | 51.4) 1.85 Williamstown ...... ..... 83 28 4.7) 3.30 
95 38 | 66.5 | 4.80 67 28 | 46.4) 415 2. 88 
Wamego*!............... 91 49 | 68.2 | 6.78 83 30 | 51.4 | 4.37 88 31 | 57.6 | 1.64 


Mic 
000000500000 
Agricultural College. .... 


cc 
Charlevoix 
GED. occ 
Cheboygan 


Harbor Beach ............ 
Harrisville .............+- 


Hillsdale ..... 
Humboldt .... ae 
Iron Mountain ........... 
0 06 cc 
Ishpeming . 


Mackinac 
Mancelona 
Manistique .............. 
Menominee .............. 


Mount Clemens .......... 
Mount Pleasant .......... 
North Marshall........... 
Old Mission .............. 


Minimum. 
and melted 
snow. 

Total depth of 
snow. 
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Stations, 


Temperature. 


( Fahrenheit. ) 


| 


~ 
a 


te 


as 


Hors 


° 


eps 


33 


SEL 


Michigan—Cont'd. 
Webberville ........... 


Ypsilanti............... 
Mi 


Caledonia .............. 
Collegeville ............ 


Detrelt 
Farmington ............ 
Fergus Falls............ 
Grand Meadow......... 
Lake Winnibigoshish ... . 


pestone .............. 


Pokegama Falls ......... 
Redwinga ............ eed 
Reed 


Worthington ............ 
Zumbrota!¢..... ...... 
Mississi 


Aberdeen ...... ced 


Agricultural Colleg 


Fayette (near) *4,........ 


Hattiesburg . ........... 


Holly Springs 
Indianola .... 


° 
87 33 (60.2 
88 30 (58.2 
88 31 58.5 
24 «(55.0 
20 49.7 
87 29 «56.6 
70 27) «45.1 
87 29 «57.6 
23 55.0 
84 29 «55.5 
57. 
86 29 «58.2 
862, 298 56. 
83 28 «56.3 
86 37 58.8 
S4 33 (59.3 
29 «58.0 
85 30 «(59.8 
89 33) (58.2 
31 («57.3 
33 
29 «6.7 
86 
86 33 («60.3 
86 82. «57.6 
85 33 (63.0 
23 45 
SS 26 44 
30 (58. 
79 37) («57.2 
90 661.0 
88 32.) 
28 «56.8 
86 
87% 59.8 
33 («457.8 
88 59.0 
28) 
86 33 (58.7 
88 33 «(61.0 
8S 37 «61.4 
82 28) 4.6 
27 54.3 
83 34 
8&5 37) 60.1 
95 22 «56.0 
83 37) 
86 32 «(59.5 
87 36 «61.2 
29 4.9 
86 35 
23) (58.2 
86 26 «47.2 
(61.6 
17 45.8 
85 33 
87 26 «59.7 
89 3 662.0 
86, 
87 36 (58.8 
3861.0 
100 48 73.6 
«76.4 
93 74.2 
96 48 75.2 
92 64 78.5 
93 64 78.6 
92 47 74.1 
96 ‘76.2 
95 3S 75.6 
o4 75.2 
4 «73.6 
56 76.4 
48° 76. 0° 
95 76.4 
92 52 75.2 
91 61 78.7 
90 58) 75.0 
99 57 «77.4 
97 76.1 
98 77.6 
96 55 75.9 
92 73.5 
49 «(74.6 
96 52 76.3 
98 77.2 
96 76.5 
95 75.0 
9 55 (76.8 


snow. 


snow. 


Rain and melted 


Total depth of 


Mississippi—Cout’d. 


71.8 

70, 2 

66.0 

69.4 

91 46 | 68.2 
43 69.2 
90 46 | 66.4 
91 47 | 68.6 
45 | 69.9 
92 4 | 69.3 
93 42 | 70.8 
96 39°) 
92 44 72.1 
44 | 70.2 
89 47 714 
90 42 | 67.0 
91 49 
91 46) 71.7 
90 45 | 70.4 
91 44 | 69.0 
91 42 | 68.6 
92 41 | 67.9 
43°) «68.8 
93 40 | 72.0 
92 45 | 68.2 
91 44 65.0 
4 
91 49 | 71.2 
89 41 | 70.2 
4 68.0 
91 40 | 69.2 
88 42 69.0 
93 42 | 71.9 
42 | 70.8 

70.9 

69. 0 

70.0 

70.8 

67.6 

68.9 

74.1 

68.5 

68.2 

67.9 

93 45 | 70.0 


Temperature. 
(Fahrenheit. ) 
2 
= 
| 
52 | 75.2 
98 52 | 78.3 
96 51) 76.1 
95 58 | 78.0 
96 57 | 76.8 
99 51 | 79.2 
95 51 | 76.8 
95 58 | 76.9 
96 49 | 75.7 
93 49 | 75.3 
97 51 | 77.0 
96 47 | 75.8 
92 56 | 76.2 
94 53 | 75.6 
97 59 | 76.6 
4 60 | 78.0 
98 48 | 75.8 
| 74.6 
92) 50), 73.6) 


2% 


snow, 


| Total depth of 


z 


= 
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TABLE II.— Climatological record of voluntary and other cooperating observera—Continued. 
. Temperature. Precipita- Precipita- | Precipita- 
( Fahrenheit. ) tion. tion. tion, 
| | 
s = ea 
= 
ELE a | | 
| | Ins. | 
| 88 |} 211 
| 87) | 2.0 | Macon 0.78 
; 96] West Branch ............. 3. 55 
Anmpere 89 | || Whitecloud .............. T. 1.33 
89 | || Whitefish Point .......... (EE 0. 49 
| 3.5 Patios -- 2. 32 
Ball Mountain ...........| 88 Pearlington .............. 6. 82 
89 Albert Lea 0. 81 
Bay City 8 || Alexandria...............| 1.0 || Port Gibeon .............. 3. 04 
Big Rapids ...............| 9 Beaulieu ................. |} 20 5.01 
Birmingham .............| 9 4.18 
Boon ...... ird Island ..............|  _ | 2.70 
| 78 Blooming Prairie ........ 0. 78 
87 Brainerd . University ..............- | 2.58 
75 | Walnutgrove ............. 2.14 
90 | Watervalley .............| 96 51 | 76.4) 3.70 
87 3.0 || Waynesboro..............| | 54/768) 2.73 
78 1.0 || Woodville 9 | 56 77.6) 249 
Appleton City............| 95 | 46) 8. 43 
41 | 6. 46 
Eagle Harbor ............| 76 | O5 Bagmell 
dp 40) Brunswick ...............) 9 46 | 
Frankfort ...........-....| 78 “4 = 
Grand Rapids ............| “4 = 
85 | Edgehill*®............... 3. 02 
Montevideo .............. | 5.99 
New Richland.............| 5.14 
Hastings nal | | 4.42 
4.8 Golens |- 5. 32 
Highland Station | 3.0 Gallatis 6. 80 
89 31 | oa wou 4.10 
14 Pleasant Mounds Gorin 2.54 
89 7. 05 
90 Harrisonville ............ 4.02 
80 | Rolling Green ............| 5. 84 
Jackson 90 Sandy Lake Dam......... ns 2.37 
sa00 | 8.0) Jefferson City ............ 3.14 
Lansing 88 Wabasha................. Kidder 55 
Lincoln .... | Koshkonong .............| 3.79 
71 Willow River............. 5.17 
78 Winnebago City ......... 7.16 
&5 Fine 
70 
Macon 
Mio -| 86 | 
| 40] Bay St. Louis............. 
80 Mineralspring ........... 
90 3.0 || Booneville ............... Mensee City"... 
86 Mountaingrove .......... 
Duck New Haven 2. 22 
Plymouth ................| 9 New Palestine............ 5.17 
Reed City 9 | 4.40 
St. 88 0.8 Philly 4.74 
Somerset !................| 88 | 1.95 
Thornville ...............| 87 5.0 || Kosciusko ............... 5.73 
Traverse City ............| 82 | _ 5. 96 
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| 


Stations. 
aid 
| 
A 
Sarcoxie*®............... 50 | 66.8 
87 46 | 68.7 
| 92 43 | 72.1 
95 45 | 68.6 
93 41 | 68.0 
89 45 | 67.6 
40 | 68.1 
| 41 | 69.6 
Warrensburg ............ | 92 45 | 69.8 
| 94 45 | 69.6 
Willowsprings ........... 90 43 | 69.9 
eee 90 42 | 70.3 
42 | 72.0 
Montana 
81 21 | 48.3 
85 26 | 49.8 
86 25 50.8 
82 26 | 51.6 
Canyon Ferry............ 88 29 | 4.8 
90 17 | 53.7 
Columbia Falls........... 86 24 | 50.7 
Crow Agency ............ 86 26 | 59.2 
86 28 | 55.0 
82 26 | 51.7 
22 | 56.0 
88 30 | 
ke 92 30 | 58.1 
86 30 | 56.2 
80 20 | 48.8 
aad SS 25 | 52.4 
92 30 | 56.0 
85 27 | 4.2 
85 28 | 50.7 
bade SS 33 | M44 
85 28 | 49.0 
27 | 53.0 
86 30 | 52.8 
Rid 88 29 | 57.8 
86 27 | 
91 27 | 53.1 
25 | 52.8 
Twodot 86 25 | 52.4 
aa 91 26 | 55.2 
Wibaux... 85 29 | 55.0 
86 25 | 52.2 
90 38 | 62.6 
100 42 | 66.8 
Arborville®? ............. w 64.5 
47 | 67.8 
40 | 67.0 
92 40 | 64.1 
96 38 | 66.4 
ness 40) O49 
41 | 62.8 
91 45 | 66.8 
Bridgeport 88 | 30 | 60.5 
90 40 | 
87 41 | 62.0 
92 40 | 65.6 
| 92¢| 63. Ge 
93 41 | 67.4 


snow, 


Rain and melted 


| Total depth of 
snow. 


~ 


ad 


~ 


tion. 


snow. 


Temperature, 
(Fahrenheit. ) 
Stations. ; 
2 
| a 
aA = 
| 
Nebraska—Cont’d. 
7 37 | 65.4 
96 38 | 64.0 
Fort Robinson ........... 8Y 28 | 58.2 
102 41 65.4 
88 38 | 65.0 
39 | 65.8 
90 32 | 59.4 
Gothenburg .............. 90 37 | 62.4 
Grand Island b........... 95 | 40 | 64.8 
Grand Islande¢........... 90 40 | 64.0 
96 40 | 66,2 
ns 86 37 | 62.7 
85 29 | 57.5 
40 | 66.2 
87 40 | 62.2 
96 42 | 65.6 
91 34 | 61.6 | 
& 39 | 60.5 
92 40 | 61.6 
82 | 31 | 58.9 
92 40 | 62.6 
Marquette 
Mason City 
Nebraska City b*1,........ 90 46 | 64.7 | 
86 35 | 60.9 
7 | 64.7 | 
North Loup 98 4 
Plattsmouth a ............ 93 42 65.0 
86 36 | 61.7 
42 | 63.6 | 
Republican *!............ | 68.9 
92 40 | 65.1 
52) 70.4 
v2 37 | 64.5 | 
SS 45 | 
82 37 | 60.7 
cc cc eve 89 35 64.6 
State Farm 95 d 66. 
1 
Stratton .. 
ablerock 5.6 
Tecumseh b 95 .2 
Tekamah 90 
2 | 65.6 
87 34) 63.3 
37 | 65.2 | 
Wilsonville 
Winnebago 
sense 


| Rain and melted 
snow, 


| 


| Total depth of 


281 


Temperature. -Precipita- 
(Fahrenheit. ) tion, 
Stations. 
Fy : | 
= = ee 
4 $ig 
le 
Nevada, Ins. | Ins. 
79 23) 50.4) 0.98 
Battle Mountain® ........ 93 28) 59.8) 0.25 
77 22 47.1] 0.01 
Beowawe ,,............. 85 36 «55.3 0.80 
86 22 | 53.3 T. 
89 27 | 57.4!) 0.10 
Carson Clty 85 22 | 51.8 | 0.28 0.7 
85 21 | 52.0) 0.39 
22 | 52.6; 0.90 6.0 
80 35 | 4.0) 0.00 
90 30 | 60.0 T. 
M4 33 | 53.4 
79 20 | 50.4) 0.20 2.0 
85 31 | 56.6 | 0.00 
92 25 | 57.7 | 0.10 
Lewers Ranch............ 87 24) 52.2] 1.00 0.5 
Lovelocksa...............| 1008) 288) 62.08; 0.00 
85 32) 4,2) 0.15 
Monitor Mill ............. 80 16 | 50.0) 0.35 0.2 
86 29 | 4.0) 0.08 
18 | 1.11 1.0 
Reno State University....|...... 
102 | 75.6 
on 90 36 | 58,2 
30 | 60.0 | 0.15 
91 29 | 58.2) 0.17 
Toano*! 83 32) 38.6) 0.06 
Wabuska 23 | 54.5 
Wadsworth 23 | 57.5 | 1.33 
86 20 | 51.8 0. 36 
New Hampshire. 
Alstead M4 28) 4.36 
Berlin Mills 85 20) 50.0) 4.00 y A 
Bethlehem . 82 20) 50.9 | 5.07 
Brookline 90 28 | 57.0 | 2.33 
Chatham 86 23) 51.0) 5.15 
Claremont 85 54.8 | 2.41 
Concord 87 27 | 56.0] 2.38 
Durham SS 30 | 54.8} 1,22 
Franklin Falls 85 26 | 53.9] 2.22 
Grafton 87 23) 51.9 | 3.69 
Hanover 25 | 33.2] 3.57 
8S 26 | 54.6) 3.40 
86 24 | 53.7 | 2.52 
90 26 | 53.8 | 3.02 
85 26 | 52.9] 2.78 
22) 51.6] 5.43 0.5 
New Jersey 
Asbury Park ............. 84 37 | 58.6) 1.40 
90 38 | 60.6 | 1.33 
91 35 | 61.0 1. 48 
Bergen Point............. 35) 59.8 | 1.31 T. 
93 33) 59.4) 1.86 
95 38 | 64.2 1.70 
Cape May ©. H 37 | 60.7 | 1.94 
Charlotteburg 57.6 | 2.31 
Chester 57.5 | 2.70 
Clayton 62.0) 1.71 
College Farm....... 61.1) 1.51 
Culvers Lake............. 
baa 58.0 | 2.17 
Egg Harbor City 61.0) 1,72 
61.6 | 1.89 
60.4 | 1.66 
Flemington .............. 61.2) 2.05 
61.6 | 1.52 
58.5 |) 3.50 
Hightstown ........ 61.2 | 2.29 
Imlaystown ...... 35 | 62.4) 1.77 
Indian Mills.............. 33 | 62.2] 1.52 
90 36 | 60.0 | 2.20 
Lambertville ............. 37 | 61.4 | 2.21 
92 29 | 57.9 | 111 
Moorestown .............. 87 38 | 61.2 2.45 
1.15 
Newark 91 37 | 59.6) 1.58 
New Brunswick 89 36) 61.4) 1.70 
Newton 90 33 | 58.4] 3.18 
39 59.5 | 1,24 
Paterson 95 38 | 62.2 | 3.37 
35 | 60.8 | 1.46 
90 34) 59.6) 1.47 
92 31 | 57.8] 3.24 


May, 1902. || 
TABLE II.—Climatological record of voluntary and other cooperating observera—Continued. 
j 
‘Temperature. Precipita- | Precipita- || 
(Fahrenheit. ) tion. 
| Ins. | 
2.01 
5. O4 
7.51 | 
2. 56 
| 
5. 67 | 
5. 26 | 
| 4.55) 
6. 50 
6. 83 | 
| 
5. 39 | 
2. 81 
4.45| 5.0 
0. 86 
2: 38 
3.90 
4.76| 
0, 58 
6.57 |} 6.0 | 
3. 08 
3.01 3. 58 
1, 37 | 
0. 42 5. 42 | 
3. 65 
3.42 1.94 
| 2. 69 
3.21 4.44 
4.81 
5.93 
5.95 5. 85 
4.00 1.57 
0.76 0.75 
3.90 6. 50 
4.55] 1.1 6.13 
4.53 | T. 3. 43 | 
5.28) 4.25 | 
2. 69 5.14 | 
3. 47 3.83) 
3.12 
2.85 
5. 63 
6. 64 | 
3.17 
3. 64 
3.70 
2. 85 
1.41 
3. 33 
1.20 
1.58 | | 
1. 60 
3.59 
1.20 
6.61 
2.91 6, 28 | 
4.41 3. 80 
5.72 4. 85 
5.79 7. 53 | 
6.74 6.00 | 
3. 22 5.65 
3.48 4.31 
5. 60 1.35 
7.23 3.20 | 
5. 95 | 
5. 80 2.51 | 
5. 68 | 7. 80 
5. 82 2.96 
3. 86 2. 64 | 
7.10 1.85 
7.77 3.50 | 
2. 63 5.13 | 
3.57 5.31 | 
7. 83 7.15 | 
2. 93 5. 60 
5. 59 | 5. 58 
5. 64 1. 36 | 
4.45 6.39 | 
6. 25 1. 35 | 
5. 63 
6.11 4.47 
1. 76 3.93 
3. 64 1.38 | 
4.77 
4. 27 
4.81 6.44 | | 
5. 60 | 1. 92 | 
5. 34 0.98 
4. 98 5. 27 | 
4.45 5.81 
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TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- | Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. | (Fahrenheit.) tion. (Fahrenheit. ) tion. 

| 
«a = 

a | 3 a2 | 78 #8 
New Jersey—Cont'd. | bd Ins. | Ins. New York—Cont'd. | Ins. | Ins. North Carolina—Cont’d. Ins. | Ins 
Rivervale 32) 57.6) 4.68 Littlefalls, City Res ...... 22) 53.6) 3.63) T. 93 38 68.6) 14 
91) | 57.5) 2.20 87| 27/562) 1.55 98] 42/ 71.2) 1.72 
39) 63.2) Lo | 86) 21) 52.4) 4.21 | 44 | 70.9 | 1.92 
South Orange ............ SN 36) 58.0) «191 | 90% 26°) 3.08 | Soapstone Mount ......... 92 37 | 68.6) 3.80 
48 | 19) 51.4 T Southern Pinesa ......... 99 44 75.2) 2.57 
Three Bridges............ 2.33 || Middletown .............. | 88) 33) 2.92 Southern Pines ......... w 46 72.6) 1.98 
Tuckerton. .. 87 1.22 Mohonk Lake ............ | & 30) 56.0") 2.78 || Southport ................ 88 52 | 72.4) 2.32 
a7 1,35 85 22 3.80 || Springhope*!............ 52 | 72.2) 1.20 
Woodbine 24 Newark 2. 80 || Statesville................ 9 | 39/700) 1.94 
Woodstown 1. 56 New Lisbon .............. | 83 | 220/516] 294 Tarboro 9% | 45) 71.6) 4.83 
New Mexico. North Hammond......... | 80) 24/536) 294 | Washington ..| | 49) 732) 270 
Alamagordo ............. 100 45 | 71.9) T. 9) 2/558) T. || Waynesville 86 36 | 64.4) 2.81 
g2| 42| 67.5| 3.76 Ogdensburg | 89 | 48 | 67.6) 3.08 
Albuquerque 89 33 64.7) 0.23 Old Chatham............. 8.00 | Weldon B. .... 3. 07 
8836 | 61) 1.96 | 24/580) 273| T. || 30/568) R19) T 
Bluewater ............... 100027 59.2; 070| PerryCity................ | 88} 21/536) 2.14) T. || Bottineau ................ 25) 50.6) 4.10 1.0 
0.24 Plattsburg Barracks... .. 77 20) 410 29) 56.5) 4.56 1.3 
Carlsbad 102 45 74.9) 0.14 91 33) 59.0) 2.59 Churchs Ferry ........... 87 29 | 4.6 | 3.87 0.6 
0. 20 92 37 | 59.0) 3.52 Coatharbor 32 | 57.4) 284) T. 
82 32 | 59.2 T. | Devils Lake 85 2955.3) 3.08 
92 41 | 66.2 T Richmondville ........... 90 23) 4.4) 2.39 T. |] 30°) 56.8 3.02 
Fort Bayard. ............. 36 | 61.8) 0.31 25 55.0) 3.24 M4 32) 56.6) 3.4 
Fort Stanton ............. 57. 1.88 Gablobury Mille. .. 3.10 32) 59.2) 4.07 
Fort Union...........-..- 83 27/582) 200 Saranac Lake............. 393] T. || Faleomer BR 
Fort Wingate ............ 92 26 1.56) 10.5 || Saratoga Springs ......... 25 57.1 | 2.78 28 | 56.3) 4.25 
35!) 62.2") 214) T. Setauket 86 39 | 58.0) 0.98 85 34) 58.7) B12 
Gallinas Spring .......... 97 38 66.6 1.02 87 26 | 55.0) 2.66 al 31 | 
Horse Springs............ 83 56.4) 1.85 6.5 || Skaneateles 4.25 80 29) 52.9) 3.52 )...... 
0.00 Southampton. ............ 75 36 4.9 | O80 86 31 | 57.0} 2.83 
Lower Penasco ........... 92 43, 70.4) 0.35 South Canisteo ........... 90 24) 55.2) 1.77 0.2 || Hamilton ................ 25) 3.85 4.0 
Mesilla Park ............- 99 37 68.4) 0.01 Southeast Reservoir 3. 75 28 | 55.3) 3.36) T. 
97 32/638! 0.31| T. || South Kortright.......... a3| 22|529/| 248| T. || Jamestown .............. 30/552) 4.74 
cc 30 | 64.6 1,19 South Sehroon............ 85 20 | 51.8 | 2.77 85 25 | 51.8 | 3.95 
cs 6% 070 Straits Corners ........... 85| 22/53.4| 1.48] T. |] Larimore................. 87 | 28 | 582) 4.45 
| 68. 6 | 0. 27 Ticonderoga ....... ....- 87 Fi 30 | 55.8 | 3.48 
29 | 57.3) 1.90 90 25 53.8) 1.91 9 30 | 57.0) 4.57 
2447.8) 3.71 1.0 | Wappingers Falls ........ 87 35 | 58.6) 3.11 86 29 | 6.4) 2.64 
New York. i ces 53.8) 3.05 83 24 53.5) 4.98 
coves 24 | 57.6) 1.97) T. | 86 29 | 57.0) 3.76) O.1 
28 /67.6| 226| T. _ 233) T. | 94] 31 | 60.8)....... 0.5 
Adirondack Lodge ....... 78 17 | 46.6) 6.13 22 | 53.6 3.12 87 27 55.0) 3.68 
Akron........ | 87| 2/547/ T 87 | 30/ 57.8) 4.39 
28 | 55.3) 374) T. 24 | 50.3 )....... 25>) 54.0%) 2.68) 
8 | 23/543) 397) T. || Westfelde............... 79| 29/546) 5.42 88) 31 | 56.4) 2.30 
Appleton 89 26, 4.0) 22 53.2 2.03 y 91 25 | 54.2) 4.75 
89 24) 54.0) 2.97) T. North Carolina. 29 | 57.2 | 3.86 
Auburn ...... SS 26 56.2) 4.05 du 4865.6 1.40 31) 58.9) 254 
xo 22) 54.6) 2.06 8S 31 65.8 | 2.64 30 | 57.0) 3.88) 1.5 
18| 48.6) 5.10) T. 9 38 68.2) 3.90 Wahpeton ............... 90 31) 59.7 3.60 
87 24) 54.8) 314 76 42. 68.6) 3.29 87 31 | 60.2 | 3.338 
82 22) 53.5) 353) T. 0602 0000 91 29 61.0) 2.69 
Brockport 87 28) 55.8) 48 69.4) 2.11 Bangorville .............. 93 31 | 62.4 | 2.07 
27 | 4.3) 3.24 4671.5) LS Bellefontaine. ............ 88 36 | 62.0 | 2.04 
Canaan Four Corners ....|  & 2.99 35 65.2) 3.81 Serer 4.00 T 
Canajoharie ..............| 85 54.2) 2.27) T. 91 46 | 7.4) 1.13 Benton Ridge ....... | 9 T 
79 21 | 52.2) 3.30 43 | 70.0) 2.51 34 | 67.1) 4.64 
87 3358.5) 3.49 Henderson ............... 92 44 | 69.8 | 2.86 3.79) 0.5 
Carvers Falls............. 25 62.5 | 3.37 Hendersonville .......... 89 38 66.7) 214 1. 68 
9 «28 | 57.0) 2469 96 | 45/72.8| 3.22 1.35 
Cooperstown ....... 82 24) 52.5) 276) T. 82 35 | 63.4 | 4.27 Bowling Green ........... 91 32) 59.8) 3.81 
25 | 55.8) 2.79 89 40 | 70.2 |....... 0c 92 32 | 62.4) 2.04 
Cutchogue | 36) 57.0) 0.84 97 44 | 72.8 | 2.64 Cambridge ............... 92 30 | 63.2) 2.17 
Dekalb Junction 3.48) T. 93 41 | 69.4) 2.33 Camp Dennison .......... 93 37 | 67.2 | 4.25 
82 26 53.2) 1.76 60.74) 4,18 Canal Dover.............. 93 33 | 61.1) 2.08 
87 30 | 58.1) 2.02 91 41 | 67.2) 4.39 90 32 | 61.2) 3.15 
Fayetteville ............. RS 25) 55.8) 3.97 45 70.0) 1.94 Cardington .............. 89 29 | 60.6) 1.75 
Franklinville ............ 25 | 4.0) 3.97) T Lumberton............... 91 | 72.6 | 3.42 1.61 
we 82 17 | 49.2) 3.63 95 42 | 69.6 | 2.89 Chillicothe ............... 95 35 | 62.8 | 2.36 
Glens 89 27 | 57.3 | 2.12 92 41 | 65.6) 2.67 91 34) 66.2) 4.32 
Gloversville ............. 8 | 2 214 9 41 | 70.9 2.37 Cleveland 87 35 | 59.0) 417) 1.0 
Greenwich 854) 274) 55.04) 3.10 40/711) 223 Cleveland 89| 33) 582/ 321 
Griffin Corners ........... 82 22 52.6; 2.11 41) 70.2) 0.62 89 35 | 64.4) 1.59 
ceases cost 2.55) T. 1, 89 88 28 | 57.5 | 3.30 
28) 55.6) 2.28 89 47 | 70.6 | 3.26 
24) 54.3) 428 0.2 || Patterson ®!,............. 89 42) 65.0) 2.04 
Indian Lake. ............. 17/40.4/) 406) T. ds 98 45 | 69.6) 2.38 
27/545) T. || Red Springs.............. 93 | 44/722) 1.85 
Jamestown 26/4) 332 98 42 | 69.8 2.81 
Keene Valley ............ 21) 51.4) 349) T. Rockingham ............. 93 47| 71.8] 4.33 
King Ferry 2.57| T. |] Roxboro ................. 89) 44/69.5| 3.97 
8 | 26/548! 1.82 411711) 1.67 1.0 . 


May, 1902. 


Stations. 


 Ohio—Cont’d. 


Hanging Rock. ........... 


MecConnellsville.......... 


Mansfield ....... ‘ 


Montpelier ............... 


New Alexandria ......... 


New Bremen ............. 
New Lexington ..........|...... 


New Richmond .......... 


New Waterford ..........) 


North Lewisburg......... 


North Royalton .......... 


Portamouth 6... 


Rittman.... 


Rocky ridge 
Shenandoah 


Williamstown ........... 


Clifton 


MONTHLY WEATHER REVIEW. 


snow, 
snow. 


Total depth of 


| Maximum. 


Minimum, 


| 


at 


OSS 


vee 


SH 


neo 


Stations. 


Oklahoma—Cout' d, 


Sac and Fox Agency...... 


Orego 


Government Camp. ..... 
Hood River (near) ....... 


| Junction City *1.......... 


McKenzie Bridge ........ 
MeMinnville ............. 


Mount Angel............. 


Warm Spring ............ 


Confluence 


TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 


Temperature, Precipita- 


(Fahrenheit. ) 
s | 

= = 
° 
92 40 | 66.0 
sy 48 
9s 52 | 73.4 
90 49 | 70.8 
87 48 | 70.2 
91 45 | 72.4 
SS 69.8 
O68 48 | 70.8 
93 49 | 71.4 
48 | 69.9 
93 44 69.6 
9s 46 | 70.9 
YS 48 | 72.8 
86 37 | 53. 
37 | 59. 
ODA. 
43 | 57 
87 35 | 
68 34 
17 | 47 
35) 
92 40) 62 
82 46 | 
2 | 57 
2) 54 
88 34 | 55. 
a9 32 | 55. 
93 35 | 53. 
91 36 OSS 
85 38 | 5S. 
80 39 | 54 
86 35 | 53 
oie 314) 55. 
72 36 | 49. 
35 | 53 
78 27 | 42 
30 


87| 32] 55, 
33 | 56 
92| 61 
91) 34) 54 
83 | 25 | 48 
9 | 44 | 56 
g2| 32/5 
94] 24] 52. 
90| 58 
86 | 31 | 52.0 
19) 46.0 
92| 29 53.6 
88 | 55.4 
90 40) 56.9 
41 53.9 
37/551 
86| 35 | 55.4 
98 | 55 
68| 37 | 52 
93 | 34] 59. 


42 | 56 
87 37 | 55. 
87 38 | 56. 


83 29 | 53.3 


Rain and melted 
snow. 

Total depth of 
snow. 


| 


~ 


PRESS 


Stations. 


Pennsylvania—Cont'd, 
Davis Island Dam ........ 
Derry Station ............ 
Doylestown 


East Bloomsburg......... 


East Mauch Chunk.. 


ce 
Forks of Neshaminy *!... 
Greensboro .............. 


Hamlinton 


Herrs Island Dam........ 
Huntingdona............ 
Huntingdondb............ 
an 
Kennett Square .......... 
Lawrenceville............ 
Lockhaven ............. 


ce 


Philadelphia ............. 
Pocono Lake ............. 


ent 
Saegerstown.............. 
Seisholtzville.. .......... 
sais 
Smiths Corners........... 
South Bethlehem......... 
South Eaton.............. 
Spring Mount............ 
State College............. 


West Newton ............ 


Williamsport............. 


Total depth of 
snow. 


Maximum. 
| Minimum, 


~ 


Pre) 


BSB: 


| 283 

Temperature. | Precipita- | ron | (Fahrenheit.) tion, 
(Fahrenheit. ) tion. . | 
ea | 
| sa | 
a 
| = 
36 | 61.4 14. 06 | 76) 30 | 55.4 
32) 6) 1.97 10. 04 
| 37 | 67.0) 460 | 10. 08 | 30) 60.2) 0.59 
Greenfield 1 Sissi | 10. 86 xy 87 | 61.2 2, 22 
4 8. 92 | Ellwood Junetion .... 3,05 
36 61.3 3.42 Waukomis oof 7.75 | 89 30 | 6.8 2.29 
88 | 24) 55.9) 6.18 | Weatherford ........... ite 
30) 59.3) 3.59) || 3.51 i] 87 44 60.2) 2.02 
92] 59.1) 89 | 26/5841 3.76 
91 29 | 62.0) 3.10 | 62 | Be 
Marietta 88 37 | 6) 4. 60 | | 92 1 30 
Medina...................| 94 31 3. 02 — | 92 1.83 
sy 31 | 312 Cascade | | 142 
B82 5. 68 | Comstock | 92f| 37° 63.6") 0.89 
93 30 2.75 | Corvallis 91 26 | 567 2 16 
2.74 3.81 86| 26/562) 1.47] T. 
2.7: | Lycippus 87 | 28) 616 | 1.28 
Ohio State University ..... 89 | 31 0.91 
2 3. 42 797 90 41) 634) 174 
Patackals 92) 33) 1.3 1. 06 Point Pleasant 1672 
98 32 | 64.7 1.87 1.37 1.0 || 
4. 46 98 | 88 61.2) 1.47 
ed baad T. | 87| 25| 57.6) 4.36 
Pulse. SESS 3. 04 | Klamath alis os 2 29 1.49 
on 2. 66 6.13 the 
% 37 | 67.2 3.85 390) 
98 | 36 | 60.0 | 8.92 | Monmouth = 304 90| 61.0] 1.07 
y2 30 | 59.7 141) T. a 87) 32/582] 134 
9 2) 102 | 24 | 55.6 | 0.87 
Upper Sandusky..........) 95 32 | 62.1 1.00 87 32|53.7| 4.45 
88 35 | 62.2| 2.25) T. 87 28 | 85.7 
Warren ............ ..... 90] 2 58.6 | 3.19 Stiverton ...... alas | 1.0 || Wilkesbarre 311 T. 
Warsaw 92] 31] 61.4) 1.70 93| 34! 60.2 45 
98 31 60.2 | 6. 45 37 | 93 35 | 63.5 4 
Waverly 93 37 67.0 5. 08 Sta 92 36 | 61.2 | Rhode Island. 
| 30 Umatilla 92] 62.2] 
dl -seses 87 31 | 541 | Providencea............. 91 46 20 
leila’ | 287 55, Providenceec .............| 89| 34 
| | go0| 38/536 South Carolina, 
Oklahoma. 30 3 
20. 18 @ Barksdale ................| 96 | 48 
11.05 88 32 | 60.8 51 
10. 34 in Blackville... .............| 101] 52 | 
Cloud Chief 11. 49 Bellefonte ................| 88| 33 | 62.6 Bowman 50 | 
11. 69 Cassandra... 86 | 28 | 58.1 Clemson College..........|. 99 | 72:7 


South Carolina—Cont'd. 


Gillisonville ............- 
Greenville ......... 
Greenwood... 
Heath Springs..........-- 
Kingstreea...... 
Kingstree 


Little Mountain... 
Longshore ........ 


Lugo 
Pinopolis 
St. Georges . .. 
St. Matthews ............- 
St. Stephens 
Santuck ....... 
Smiths Mills ............- 
Society Hill... 
Spartanburg 
Statesburg 
Summerville 


Temperance. 


Winnsboro ... 


Winthrop College 


Yorkville .. 


Alexandria .............- 


Bad Nation .............. 


Centerville 
Chamberlain ............- 


Elkpoint .. 
Farmingdale . . 
Flandreau 
Forestburg......... 
Fort Meade ............+- 
Fort Randall 
Gannvalley ..........-..- 
Grand River School ...... 
Greenwood 
Hoteh 


Pine Ridge 
Plankinton . 
St. Lawrence ............. 
Sisseton Agency.......... 

bine 


Arlington 


Benton . 
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snow. 

snow. 
snow. 
snow, 


Rain and melted 


TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 


Minimum, 
| Total depth of 


Minimum. 


| Rain and melted 


Fy | Total depth of 


Tennessee—Cont'd. 


° 


Ker 


2 

= 


2; 


~ 


23; 


Tellico Plains ............ 


22282 
encoun 


RSF 


=5 


po 
S22 


SS 


Earls 


hee 


RSS 


ep 
228 


Teras—Cont’'d. 


| Grapevine. 


Greenville. . 


Nace | 
New Braunfels ........... 


Santa Gertrude Ranch.... ...-... 


Shaeffer Ranch........... 


Sulphur Springs.......... 


aco 
Waxahachie ............. 
Weatherford ............. | 


w harton . 


Corinne... 


cece 
Farmington ............. 


Kelton *! 


Meadowville 
Mount Nebo ............. 


Maximum, 

Mean. 

| Rain and melted 

| snow. 

| Total depth of 
snow 


° 


Se 


° | linimum, 
Se 


© 


t 


May, 1902 


Precipita- 
t 


Ins. 


u Precipita- Temperature. | 
| | (Fahrenheit. ) tion. (Fahrenheit. ) 
| 
s 
| | 
a | 
92 74.0 | | Clarksville 9 red 
|| Houston .................| 95 | 65 2.77 
alma! || Huntsville...............| 92] 60 4.31 
| Bae | | 
| 7406 | 92 | 47 | 74.8 | 4.05 | 
97| 48 | 75.4) | 2.¢ 
99 43 | 74.3 | | Kenton #6 46 | 73.3 | | 6 | 
52/744 Lewisburg .........-.....| 92 | 2.01 Bm 
| 52| 73.4) Liberty ca Hed 
96) 76.0 || MeMinnville ....... 93 | 38| 70.9) 3.44 Paring 
75.0 | || $9 71.6) 2.27 | Pearsall 100 58 | BEG | | 
| 50 | 73.6) ase 2/744) 216 | 4.00 | 
92| 48 | 73.0 | 44) 70.2) 2.90) $6 | “ ‘ 3. 28 | 
95| 53 | 75.8 | Numnelly 98] a9 | 71.2 2.57 
Aberdeen 96 | 32| 50.4 | se 40 | 73.3) 413 Sanderson... 96 58) 1.98 
87 | | G1. 2 Rogersville...............| 91 69.0) San 

87| 33 | 60.3 | | 926) 328) 2. 56 | 4.08 | 
89 | 32 | 60.3 | 7.04 | 
32 57.0 89] 48] 2.62 Bit 1.92 | 
27 | 66.1 Silverlake 86 35 | 2.99 = 
Brookings .... 85 32 Springdale ..............., 37 | ed 

Brey 7 75.4) 6.60) 

| 990 | 52 | 74.6 Bi me) 22 

89 2.61 74. Se 92) 64) 79.2 

| 75.4) 7.08 | Bluecreek #1, 90 40) 641) 0.89 

és sees 87 61 | 79.6 =| ed 
| Bigspring 99 | 49 | 76.0) 4.50 2/564) 
Marion 884 pope 25/5064 O30 | T. 

| | one | 64| 784) 246 29/612) 025 

| 50 | 77.8| 2.47 Government Creek....... 85 55.4) O61) T. 

| | 88.0 | 2.72 Green River .............| 99 | 33 | 67.4] 010 

sla: 4.71 | 21/516] 149) 20 

89 | 32) 60.6 | | es 

szienal | Levan 23/548] @16/ T. 

HH 79 14 46.0, 0.10) 

8 | 61.8 

31 | 57.2 | Manti.................... 

84 | 36 | 56.2 | | 7 

90 | 32) 63.2) 

37 | 64.4) 

Watertown...............| 32 | 66.8 | 

Wentworth...............) 87 34 | 59.8 Fort Brown ..............| 66 = 

Tennessee. | Fort Davis ...............| 9% 45 | | 
Andersonville ........... 93 41 (70.4 Fort MeIntosh ...........| 110 51 


May, 1902. 


Stations. 


Utah—Cont'd. 
Promontory 
Provo 
Richfield 
Scipio 


Woodruff ........... 
Burlington 
Chelsea 


Hartlan 
Jacksonville 
Manchester 

Norwich 
St. Johnsbury 
Vernon *¢,,....... 


pinta. 
Alexandria 
Ashland 


Bedford 
Bigstone Gap............. 
Birdsnest 2 
Blacksburg............... 
Bonair 
Buckingham 
Burkes Garden 
Callaville 
Charlottesville 
Clarksville 
Columbia 
Dale Enterprise .......... 
Danville 


Fredericksburg 
Freeling 
Grahams Forge 
Hampton 
Hot Springs 
Lexington .... 


Mendota 
Newport News 
Petersburg 
Quantico 
Radford 

Riverton 


Shenandoah 
Speers Ferry 
Spottsville 
Stanardsville............. 
Staunton 


Westpoint 
Williamsburg 
Woodstock 
Wytheville 

Washington, 
Aberdeen 
Anacortes 
Ashford 
Bremerton 
Bridgeport 
Cedonia 


Cheney 
news 
Colfax 


Conconully 
Connell 
Coupeville 


Ellensburg 
Ellensburg (near) 
Grandmound 
Granite Falls 


Temperature. 
(Fahrenheit. ) 
s | § 
= 
a 
gigié 
A 
9 28 | 56.4 
80} 21) 48.9 
85 27 | 55.0 
97 34 (64.2 
88 22 | 56.3 
86 24 
82 15 | 47.0 
92 37 O59. 4 
86 30 «57.4 
87 13 49.3 
87 29 | 58.9 
92 36 | 65,8 
90 21 3 
82 20 | 48.2 
82 26/ 55.1 
81 19° 50.6 
87 25 | 53.6 
22. 50.6 
85 23 | 53.2 
82 20 | 51.5 
sl 25 | 53.8 
89 23 | 52.6 
24 | 52.0 
&S 33 | 56.3 
24 53.0 
87 26 | 52.4 
RY 42 | 66.3 
91 | 43 67.8 
42 | 68.0 
95 41 69.6 
v2 37 «67.2 
62.2 
33) 64.9 
43 66.8 
96 28 65.4 
83 29° 60.8 
40 68.6 
92 40 67.0 
95 68.4 
33 63.5 
95 42 69.8 
42 66.9 
34° 62.7 
91 3) 65.3 
8S 46 | 67.4 
91 30) 63.6 
98 38 66,2 
98 37. «68.0 
9 | 40) 64.2 
65.1 
49 69.2 
92 43 «67.6 
91 39° 66.4 
92e 40° 66, 5° 
92 40 67.4 
30) «64.4 
91 37 | 66.5 
91 67.1 
86 40 | 68,2 
86 41 65.4 
93 66.5 
90 36 66.2 
82 40 | 58.6 
86 | 39) 56.2 
87) 40 59.8 
82 38 (55.4 
79 82 52.0 
91 37 56.0 
77 
85 28) (52.6 
32 | 53.4 
88) 54.8 
82 34 
74 39) 
a4 31 | 52.8 
86 32. 
74 33 «62.8 
M4 29 «54.4 
86 32. 55.9 
a4 41 55.6 
37 580 


MONTHLY WEATHER REVIEW. 


TABLE II.— Climatological record of voluntary and other cooperating observers— Continued. 


Precipita- Temperature, 
tion. ( Fahrenheit. ) 
= 
= 
Stations, 
; : 
33 32 | 
aon 7 : 
3 
= = = 
Ins. | Ins, Washington—Cont’d. 
0. 28 RE 78 39 | 55.6 
0. 36 90 38 | 55.6 
0. 64 87 43 | 59.1 
0. 32 89 33 | 58.8 
0. 23 86 38 | 58.6 
0. 84 87 35 | 53.6 
0. 63 Mottinger Ranch......... 92 40 | 62.3 
0. 02 0.2 || Mount Pleasant .......... 88 35 | 54.6 
0. 35 Moxee Valley ............ 87 28 | 56.4 
1. 26 74| 42] 55.0 
0. 86 Olympia v1 384) 56.0 
0, 52 96 41 | 64.2 
T. Pinehill 90 32 | 57.1 
0. 02 92 36 | 57.2 
0.2 || Port Townsend........... 75 42) 4.0 
85 33 | 53.4 
4. 46 = Rattlesnake Mountains 80 35 | 538.8 
2. 85 30 | 53.6 
5. 22 34 | 53.0 
2. 29 79 36 | 55,8 
3. 58 79 36 | 54.2 
3. 32 7 Snohomish 79 39 | 55.6 
5.14 T. Snoqualmie 90 38 | 55.0 
1. 80 85 40 | 54.8 
86 33 | 58.4 
2. 23 82 i 4.9 
4.00 Sich 91 32 | 
4.16 Vancouver .......... 87 37 | 55.9 
1.91 77 42 | 55.0 
2. 26 87 54.7 
1,75 Wenatchee (near) ........ 33 | 56.2 
1.85 72 37 | O44 
4.55 86 26 | 52.4 
1,50 West Virginia, 
2.61 sence 90 34 | 66.0 
2.15 90 24 | 60.0 
3.99 88>) 304) G2. 9e 
3. 40 SS 28 | 62.4 
1.70 90 32 | 64.9 
3. 28 Buckhannon ............. 90 32 | 64.4 
2. 58 ee 92 31 | 62.2 
1. 30 98 33 | 65.6 
8. 45 85 40 | 66.0 
3. 69 
2.76 tin | 9 33 | 63.9 
1.77 | 96 36) 68.6 
3. 28 91 34 | 66.4 
1.35 Ys 65.0 
1. 80 90 30 | 63.8 
2. 59 Green Sulphur ........... 90 28 | 63.2 
36 | 67.1 |. 
1, 05 ee 92 40 | 68.2 
1.45 Po 87 32 | 63.2 
2.25 96 | 38 | 70.0 
2.05 29 | 63.8 
2. 27 Martinsburg ............. 93 38 | 64.6 
2. 89 Morgantown ............ 88 31 | 64.2 
2.55 90 30 | 61.8 
4.54 Moundsville...... SS 31 | 64.6 
3.15 onic 34 | 67.1 
4.70 ee 92 37 | 67.2 
3. 54 93 37 | 64.7 
3.01 88 30 | 63.0 
4. 35 98 37 | 67.7 
1, 98 87 40 | 64.8 
5. 50 Ke 91 34 | 63.8 
1. 46 93 33 64.4 
1, 82 as 91 42 | 68.5 
2. 92 85 25 | 59.8 
1. 90 89 29 | 63.6 
2. 58 88 30 | 62.1 
0.78 84000460000 92 394) 69.6 |. 
2.60 Williamson ..............| 95 40 | 68.0 
1. 87 Wisconsin. 
2.20 87 26 | 54.8 
2.14 80 30 | 55.9 
1. 57 86 28 | 57.2 
0. 66 eran 85 37 | 61.3 
0. 57 89 35 | 62.4 
2. 67 eer 92 27 | 54.6 
6.11 87 29 | 55.4 
1, 68 Oe 86 34 | 58.7 


Precipita- 
tion. 


| Total depth of 
snow 


| 


~ 


6.0 


5. 20 


ane 


ee 


Temperature. 
(Fahrenheit. ) 
Stations. 
; 
§ 
wt 89 35 | 61.3 
87 34 | 59.6 
88 31 | 56.9 
25 | 54.9 
Fond du Lac.......... 87 32 | 59.9 
90 26 | 56.8 
Hillsboro 86 32 | 58.8 
Knapp .... #1 | 63.0 
Koepenick 96 24 | 56.8 
ee RS 28 | 57.4 
87 31 | 61,2 
86 33 | 59.8 
83 33 | 4.8 
Meadow Valley .......... 85 30 | 58.5 
90 26 | 58.0 
90 28 | 59.6 
New Holstein ............ 86 30 | 57.2 
86 30 | 56.7 
North Crandon 87 25 | 54.2 
Oconto S4 29 | 56.2 
Osceola 87 32 | 57.6 
Oshkosh 86 57.6 
Pepin 8x 30 | 60.6 
86 28 | 58.2 
ay 61.5 
Port Washington......... 85 27 | 53.1 
Prairie du Chiena........ 34) 631 
Prairie du Chien 
29 | 56.1 
35 | 57.5 
32 | 57.0 
Stevens Point ..... 27 | 57.2 
Valley Junction 21 | 60.5 
Watertown .............. 32 | 58.6 
31 | 57.6 
30 | 56.8 
27 | 57.2 
25 | 55.9 
32 | 58.8 
82 | 60.6 
33 | 59.1 
29 | 61.4 
17 | 48.2 
20 | 48.1 
28 | 54.6 
21 | 46.6 
26 | 53.6 
14 | 42.7 
Diamondville ............ 18 | 47.6 
eee 18 | 46.6 
Fort Laramie ............ 29 | 57.4 
Fort Washakie........... 22 | 54.8 
Fort Yellowstone ........ 77 23 | 48.4 
Fourbear 74 16 | 48.4 
Gillett ... 81 32 | 55.4 
93 24 | 57.4 
87 22 | 54.5 
Iron Mountain ........... 82 22 | 53.2 
90 q 59.0 
75 20 | 49.0 
77 23 | 48.8 
83 27 | 53.5 
81 24 4.4 
85 30 | 56.6 
MM 28 | 55.0 
80 21 | 51.2 
70 11 | 42.4 
79 20 | 48.9 
91 26 | 59.2 
86 58 | 73.0 
ow 70 | 80.9 
93 68 | 79.0 
92 67 | 79.2 
56 | 74.4 
96 65 | 79.8 
91 61 | 76.0 
93 70 | 80.0 
95 63 | 76.9 
87 60 | 75.2 
93 63 | 77.0 
91 62 | 76.4 
91 71 | 80.0 
HaciendatAmisted........ 91 76.4 
Hacienda Coloso ,........ 92 65 | 77.4 
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Precipita- 
tion. 
3 
2 
. 
a 
° eo 
ae 
a 
Ins. | Ins. 
7.29 
6.74 
8. 96 4.0 
5. 27 
2.61; T. 
6. 06 5.0 
10. 31 6.0 
2. 85 1.0 
5.35) T. 
1.28 2.0 
8. 32 1.0 
3. 80 
3. 50 
1.96 
6. 49 
5.16 
3.70 
9. 45 
5. 30 1.0 
5.50 3.0 
6. 3.0 
5.10 0.4 
8.17 6.0 
3.01; T. 
2.79 
2.54] T. 
6. 35 2.0 
8.40 
10, 92 4.0 
6. 76 4.0 
7. 95 4.0 
11. 84 
12. 20 
2.45 4.4 
5.77 
5. 48 4.0 
1. 65 2.0 
8.16 5.0 
10. 64 1.0 
11. 60 1.0 
6.49 
5. 96 2.0 
6. 89 4.0 
6. 35 
2.14 
7.27 3.0 
7. 82 
2.39 T. 
0.61 
2. 33 
0.78 
1.99 2.0 
0.16 
1.43 
0. 30 2.0 
0. 92 1.4 
1. 25 2.8 
3. 61 
0. 61 
1. 59 2.4 
0. 75 4.0 
2. 59 
2.09 
1.95 
0. 56 
1, 22 
1.20 
0. 26 1.5 
0,92 1,2 
1, 80 
0. 90 
2.40 
2.22 
0. 89 
2. 80 
0. 52 
0,40 
0. 40 4.0 
1. 39 1.5 
1.93 
53 
78 
06 
63 
70 
15 
46 


\ 
| 
a. | 
| 
ae | 
| 
| 
| | 
| ins. | 
4. 72 } 
3. 56 
0. 69 | 
2. 22 
2.05 
9 | 4.77 
1.15 
Soldier Summit ..........| 4.27 
1.07 
Tropic 2. 43 
0.91 
Felli ney 3. 93 | 
1,95 | 
2.42 
1.48 
3.25 
Cornwall . 3. 67 
Enosburg alls...........| 0. 93 
2.92 
3. 84 
2.10 | 
3. 35 | 
6. 07 
5. 10 
5.90 
2.31 
2.31 | 
Barboursville 2. 28 
2.00 
1, 22 
0. 83 
1.87 
2.13 
5. 50 
2. 75 
1. 63 
5. 64 
2. 90 
3. 50 
1, 80 
Farmville 1. 30 
3.21 
1.75 
3.47 
3. 37 
3. 59 
2. 26 
4.17 
5. 02 
3.07 
2.70 
Roanoke 2. 38 
3. 35 
2. 25 
1. 56 
1.72 
2.12 
2.13 
Warsaw 3. 67 
3. 4 
2. 28 
2.09 
6. 09 
4.12 
3. 95 
3. 75 
2. 07 
2. 62 | 
3. 26 
3. 57 
2.10 
Centralia 2. 23 
2. 28 
3. 34 
2. 05 
Colville 2.85 
5.75 
1.70 
: 
Dayton 11. 43 
Bast 
| 8.04 
4.77 
7.91 
37——6 


TABLE II. Climatological record of voluntary and other cooperating observers— Continued. 
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Temperature. Precipita- 
(Fahrenheit.) | tion 
| 
| 
Stations. | 
i 
#2 | 43 
3 3 
= 
Porto Rico—Cont'A. e ° | Ins. | Ins. 
Hacienda Perla .......... 9 60 | 77.9 | 19. 62 
6 cc 71 | 81.4 18.65 
La Isolina................| 87| 64| 25.56 
cee 87 | 66) 76.6 | 31,87 
92 71 | 80.8) 7.65 
Mayagues 67 | 79.6 16.56 
00 0 63 | 77.3 | 24.07 
San German . 6 82.0 15.62 
San Lorenso.............. 91 66 78.2) 12.30) 
San Salvador............. 87 62 | 74.3 17.86 
90 68 79.0 6.45 
We MS 67 77.9 10.59 
Mexico. 
Ciudad P. Diaz.......... Os 2. 62 
Coatzavoaleos ............ 70) 81.6 250 
Leon de Aldamas........ 725 1.16 
Vere 89 70 81.4) 0.90 
New Brunswick | 
66 33 47.8) 4.70 
| 


Temperature. Precipita- 
(Fahrenheit. ) tion. 
Stations. 
Big 
s = ec | 
| & 
le 
Late reports for April, 1902. 
| | 
California. | Ins. | Ins. 
| 86°) 4.62 | 
Colorado. | | 
| 80 18 | 45.7 | 0.61 /...... 
Indian Territory. 
Ro on g2t 32, 61.07) 3.15 | 
Michigan | 
23 | 44.9 /....... 
South Carolina | 
34 62.7} 3.21 | 
Tennessee 
86 34 58.0) 2.20) 
| 86 30 55.4) 2.23 | 
| & 35 59.0) 1.45) 
Washington. | 
67 33 | 48.0) 241 


EXPLANATION OF SIGNS. 


* Extremes of temperature from observed readings of dry 
thermometer. 

A numeral following the name ofa station indicates the 
hours of observation from which the mean temperature was 
obtained, thus: 

1Mean of 7a. m. + 2p. m.+ 9p. m. + 9p. m. + 4. 

2 Mean of 8 a. m. +- 8 p. m. + 2. 

*Mean of 7 a. m. +7 p. m. + 2. 

*Mean of 6 a. m. + 6 p. m. + 2. 

5 Mean of 7 a. m,. + 2 p. m. + 2. 

6 Mean of readings at various hours reduced to true daily 
mean by special tables. 

The absence of a numeral indicates that the mean tem- 
perature has been obtained from daily readings of the maxi- 
mum and minimum thermometers. 

An italic letter following the name of a station, as “ Liv- 
ingston a,” “ Livingston 6,” indicates that two or more ob- 
servers, as the case may be, are reporting from the same 
station. A small roman letter following the name of a 
| station, or in figure columns, indicates the number of days 

missing from the record; for instance ‘®’’ denotes 14 days 
| missing. 

No note is made of breaks in the continuity of tempera- 
| ture records when the same do not exceed two days. All 
| known breaks, of whatever duration, in the precipitation 
| record receive appropriate notice. 


CORRECTIONS, 


page 198, cut out all data for Blackville, S.C. 
Norr.—The following changes have been made in the 


| April, 1902, under head of late reports for March, 1902, 
| names of stations: Abshers, N. C., changed to Brewers, 


May, 1902. 
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TABLE III.—Resultant winds from observations at 8 a. m. and 8 p. m., daily, during the month of May, 1902. 


Stations. 


New England. 

Block Island, R. I........ ic 
Middle Atlantic States. 
Albany, N. Y 
Binghamton, N. 
New York, N. Y 
Philadelphia, 
Baltimore, Md 
South Atlantic States, 
Charlotte, N.C 
Wilmington, N. C 
GO, 
Florida Peninsula, 
Jupiter, Fla... .. 
Key West, Fla 
Eastern Gulf States, 
Macon, Ga. 
Mobile, Ala 


Western Gulf States, 
Shreveport, La 
Fort Smith, Ark 
Little Rock, Ark 
Corpus Christi, Tex ....... 


Palestine, Tex 
Taylor, Tex + 
Ohio Valley and Tennessee. 
Louisville, Ky 


Lower Lake Region. 
Buffalo, N. Y 
Oswego, N. Y 
Detroit, Mich . 

Upper Lake Region. | 
| 
Grand Haven, Mich 
Marquette, Mich 
Sault Ste. Marie, Mich ............... 

North Dakota. 


Component d 


Hours. | Hours. 
2 
18 26 
of 21 
13 18 
4 31 
12 29 
21 23 
21 18 
10 
17 22 
5 
18 21 
24 21 
14 28 
16 22 | 
16 24 | 
14 25 
13 31 
16 27 
12 27 
17 23 
7 15 
12 27 
12 23 
10 28 
5 
16 27 
28 
13 21 
4 25 
20 6 
23 7 
18 26 
8 
9 
15 32 
15 26 
7 
10 32 
1 32 
9 20 
12 34 
5 37 
7 40 
1 41 
10 36 
6 31 
3 23 
19 21 
23 23 
18 32 
15 22 
6 4 
18 26 
5 
18 27 
15 a4 
12 17 
27 
21 17 
20 15 
16 17 
10 20 
11 20 
20 14 
21 20 
9 
15 14 
19 16 
14 21 
23 19 
16 20 
5 6 
30 16 
23 17 
12 17 
18 24 
24 13 
19 23 
40 4 
19 24 
13 15 


irection from— Resultant. 

Direction | Dura- 
| E. | W. from— tion. 
| Hours. Hours. Hours. 

8 22 8s. 82 e. 14 
8 24 s. 63 w. 18 
9 11 n 9w. 13 
11 32 s. 77 w. 22 
23 s. 39 w. 22 
8 29 s. 51 w. 27 
7 | 25 s. 84 w. 18 
ll a4 n. 77 w. 13 
12 | 14 n. 16 w. 7 
15 | 58 w. 9 
13 on. 37 5 
15 | 23) s. 69 w. 8 
11 | i9 | n. 69 w. 8 
M4 22; s. 30 w. 16 
19 | 21) s. 18 w. 6 
18 14 8. 27 e. 9 
22 19 s. 15 e. ll 
23 s. 23 
17 17 | 8. 11 
19 17; s 8e. 15 
19 19 n. 6 
10 s. l4w x 
17 22; s. 16 
| 21 2; 5e 11 
21 16) s. We 19 
| Be 4 
20 ll s. 39 4 
19 19 8. 20 
34 s. e 24 
38 10 53 e 35 
45 Re 
16 4 e 22 
13 20; s. 28 15 
7 7) 7 
11 6 s. 59 6 
13 13 17 
21 15; s. Ye. 12 
11 x s. 21 8 
| 29 9; s. Ze. 30 
27 10) s. 389 e 28 
29 7\ s. 4 30 
40 4\ 8 Be 38 
19 12; s. 8 e 28 
40 0| s Sle. 51 | 
26 4\ s. SMe. 38 | 
34 s. Se. 49 
22 32 | 
45 2 s. 59 e. 48 
11 1) 8s. Ze 22 
| 
12 24/| s. 81 w. 12 
11 21 | w. 10 
21 9} 22 
20 14 s. 41 e 9 
8 10; s. 14 w. 8 
16 4 s Me. 8 
12 6 s. 31 e 12 
4 16 s. 13 w. 9 
20 20 s. 
21 23 s. 22 w. 5 
20 19 n 3 16 
4 22) On. 63 9 
6 28; n. 77 w. 23 
18 26 | s. 83 w. 8 
11 31 s. 683 w. 22 
16 | 29 s. 55 w. 16 
n. 40 w. 8 
20 | 18 | n. 68 e. 2 
11 9 n. 68 e. 2 
26 22; n. 76 e 4 
23 21 n. 34 e. 4 
26 16) s. 12 
19 12 n. 60 e 8 
23 16 s. 60 e. 8 
17 8; s Se. 9 
13 21 n. 30 w. 16 
19 18 n 9 e 6 
22; s. 2e. 5 
22 13 | s. 56 ll 
25 17| n. 36 e. 14 
25 s. 7 e. 12 
33 ll n. 31 e. 42 
26 14| 67 18 
28 17) s. 80 11 


| 


| Davenport, lowa 


| Havan 


Stations. 


North Dakota.—Continued. 
Upper Mississippi Valley. 

La Crosse, Wis. + 


Missouri Valley. 
Springfield, Mo 
Omaha, Nebr..... 
Valentine, Nebr 
Sioux City, lowa + 


Northern Slope. 


Middle Slope. 
Wichita, 
Southern Slope. 
Amarillo, Tex........... 
Southern Plateau. 


Independence, Cal 
Middle Plateau. 
Winnemucca, Nev 
Salt Lake City, Utah................ 
Grand Junction, Colo ............... 
Yorthern Plateau, 
Boise, Idaho 


Neah Bay, Was 
Port Crescent, Wash.*.............. 
Seattle, Wash.......... 
Tacoma, Wash .. 
Middle Pacific Coast Region. 
Mount 
Red Bluff, Ca 
San Francisco, Cal .................. 
South Pacific Coast Region. 
Fresno, Cal 
Los Angele 


Cal 


West Indies. 
Basseterre, St. Kitts Island.......... 
Bridgetown, Barbados 


Puerto Principe, Cuba .............. 
San Juan, Porto Rico ............... 
Santiago de Cuba, Cuba............. 


Component direction from— 


Hours. | Hours 
15 29 
6 16 
11 20 
28 
15 20 
15 24 
16 82 
9 28 
6 14 
14 33 
6 15 
14 32 
9 38 
14 30 
12 30 
14 26 
6 15 
18 21 
13 28 
5 14 
13 14 
17 19 
10 27 
10 22 
16 19 
26 
12 25 
10 26 
13 26 
17 17 
12 82 
12 29 
10 41 
7 41 
8 39 
7 43 
15 10 
12 30 
12 21 
8 9 
26 
24 16 
16 18 
19 18 
7 20 
25 18 
14 23 
22 22 
20 17 
3 4 
3 37 
7 
7 42 
6 23 
1 6 
16 33 
19 26 
9 26 
3 26 
18 4 
27 17 
27 
20 29 
5 41 
6 10 
31 1 
11 1 
16 15 
18 
22 9 
1 25 
27 8 
14 1 
20 0 
4 23 
51 5 


Willemstad, Curagao................ 


4 ¢ From observations at 8a. m. only. 


Hours. | Hours. 
19 
22 12 
9 7 
27 16 
18 17 
28 15 
24 17 
18 9 
14 24 
12 7 
13 11 
12 3 
23 6 
21 7 
24 7 
25 12 
17 15 
11 
24 13 
27 9 
12 6 
21 28 
18 22 
7 39 
18 28 
20 23 
8 27 
11 31 
26 15 
18 19 
22 22 
22 5 
37 8 
17 6 
18 2 
34 3 
11 15 
15 37 
25 
5 37 
27 28 
8 31 
27 
4 36 
9 33 
5 40 
23 12 
27 15 
14 19 
11 31 
20 6 
16 20 
13 23 
6 12 
18 35 
21 
9 10 
3 28 
7 40 
10 27 
10 33 
9 20 
1 43 
22 5 
19 10 
3 52 
3 46 
13 32 
6 38 
37 
41 2 
52 0 
42 3 
55 1 
53 0 
45 2 
8 5 


Resultant, 


Direction | Dura- 


from— 


= % 


= 
4442444 


w. 

n. 81 w. 
s. 86 e. 
s. 23 w. 
s. 10 w. 
s. 52 w. 
s. 69 w. 
a 
s. 74 w. 
8. 62 w. 
s. 55 e. 
n. 80 w. 
n. 48 w. 
n. 66 w. 
s. 
s. e. 
s. 85 w. 
n. 55 w. 
s. 67 e. 
n. 88 w. 
n. 70 w. 


eon 


tion. 


| 
| = 
— — — - - —--- -- 
| bed Hours. 
10 
17 
10 
14 
17 
13 
} 11 
} 18 
22 
| 
19 
13 
| 25 
j 32 
23 
} 22 
12 
% | 10 
il 
23 
il 
7 
4 
36 
16 
4 
North Piates, 19 
4w. 18 
38 
8. 33 
38 
Montgomery, Ala. 44 
Meridian, Miss ¢ ail 36 
23 
33 
1 
29 
| 36 
| 32 
24 
37 
18 
15 
5 
20 
14 
34 
Spokane, | 25 
Walla Walla, _ as 36 
North Pacific Coast Region. 
14 
17 
Parker ir W. Va | 26 
| 37 
21 
23 
| 
15 
46 
19 
| 37 
49 
52 
21 
32 
San Luis Obispo, 37 
8. 58 
43 
press 
n. 69 e. 57 
s. 66 e, 47 
n. 4 46 
* From observations at 8 p.m. only. [i 
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TABLE IV.— Thunderstorms and auroras, May, 1902. 


40 (205 |138 | 96 | 97 116 [141 175 


| 
| 


gee | Total. 
33 
States. 7) 8 | 9 | 11 12/ 13 | 14/ 15 | 17] 18 | 19 | 20| 21 | 22 | 23 | 24 | 25 | 26 | 27/| 28 | 29 | 31 
7 Zia 
Alabama. .......... 62 | T. |. 2} 3] 8| 1 Fi Bi 2}. 1] 5] 8 
Arizona .........-. 56 | T. |. 1}; 1 7; 7) 2 4 22; 6/T. 
Arkansas .......... 57 9/11 1} 9] 2] 3] 2 a7 |. 4) 8/10 T. 
California ......... 167 | T. |. 2] 11. 1 1 7| 3] 
Colorado. .......... 81 T. |. 6/ 15/17/19] 13] 5] 6] 4) 1] 1] 8] 1 11] 5] 6 182 T. 
Connecticut... ..... 2|T.| 8 1 St 3 4 1}. 47 | 12) 7. 
Delaware .......... 5 | T. |. 2 2}. 2 1} 1 5/T. am 
Dist. of Columbia. . ai Bi 1 1 1 1] 11]. 9| 
Florida ..........-. 47 4/8] 6] 4] 2] 1] 1) 2] 6] 4] 2] 2] 6] 6] 9] 6] 83] 4] 6] 7] 7] 8 1/11] 6] 4] 17] 16] 157 T. 
Georgia BB 3| 3] 8/ 1 3/11} 9] 2] 5] 1] 6} 10) 3] 3] 2] 4] 6] 1 1| 6 1] 120] T. 
34 2/1 1] 2] 1 1} 4/1 1 2 3 4 
37 | 28 | 15 | 37 | 2) 1 17| 1] 8/29 3/18/21) 6/34!134/22/ 7/48/10] 3] 1 428 
Indiana. ........... 58 2] 2] 1/12] 1] 2] 2] 7] 3] 8] 42] 1 21 | 24| 9/17 23| 26/10 1 
Indian Territory...) 11 2 a) 8) 9 1 1} 4] 2 1 3; 2 37 T. 
149 23 7| 6] 1] 2 3/24] 5] 2 12} 19 | 27| 29| 21/20) 19| 4] 2 21 = 
97 R28 ' i* 6] 3 4} 9115/12/12}; 11] 5] 1 4/13 
Kentucky.......... 41 Si Si thas 71 418 1 7 2 2/18 5/14/18] 7] 109 2 
Louisiana. ......... 6 3 1 7/6] 2] 1] 6] 6] 8| 6] 9] 8] 5] 38 4} 1] 1] 2] 3] 38] an] 6) 8] 119 
T.| 1] 3] 1/13] 2]. 2) 1 23 | 
Massachusetts ..... 43 | T. | 16 3} 5 1/12] 6/10) 7] 1 61 = 
A. |. 0} 
Michigan .......... 106 23/21) 31) 3/24) 1] 1 1 2 2/19| 26/15) 16| 27/20/15] 2 1 2 | 255 
Minnesota ......... 67 18/16/17; 2] 2] 38/....) 6] 3} 2] 2] 6] 22] 12] 22) 18] 10] 1/14] 2 = 
Mississippi ........ 4 1 4] 7/12/10] 9/13 3 1/10} 1) 4) 7] 7] 128 T. 
Missouri ........... % 2 | 24) 18/20/13] 5/20/17] 1/10) 8/| 21 | 13] 33 | 25 84 | 44/21/18) 2]....) 1] 3| 38 as 
Montana ........... 40 5| 4| 3 8 |. 7| 2 Ot. 2h 1/1] 2] 2] 2] 2] t].8] 2] 8] 3] = T. 
Nebraska .......... 142 6/17| 6 2/10; 3] 6/18/11) 2} 9] 7] 8/19/20] 8 | 25/16/21) 14/19) 1 1] 4 | 27 T. 
New Hampshire... 19 | T.| 4 1 Crean OF ood TIF 
New Jersey ........ 51 10 2/1] 2 1 71 6/26] 8}. 12 
New Mexico ....... 31 d 2} 3] 6| 4] 9] 9] 9] 8] 2| 4 1 1 96 19 
New York ......... 99 4} 2] 1/18] 8/17] 6] 2] 3] 4/10 12 | 36 | 29/14] 210 
North Carolina ....) 56 7 4/112] 8/13] 7] 16/12] 3 2/17/12] 2 ere 168 | 23 | T. 
North Dakota. ..... 48|T.| 9 1 ook 9; 4] 3] 1 1 6) 14/7. 
Oklahoma 23 4 1/4] 2] 5] 1] 4] 1) 98) 22/7. 
Oregon 74 |. 4/2] 6] 3| 6 31 8 5 4 44/13) T. 
Pennsylvania ..... 1/20] 4) 9] 4) a9] 1 | 12 | 12]. 7| 153 | 16 | 
Rhode Island... ... 7 5 1} a] 1 1} 4] 1] 2 17| 
South Carolina ....| 46 8] 5/1 8; 6] 7] 3| 7/18] 6] 1] 4] 6] 8] 2] 8 2] 12 | 153 | 25] T. | 
South Dakota ......) 56 5 1/ 3 OL 2 1 3 | 106 | 19 | T. 
Tennessee ......... 56 Big 919181 4/15/11} 3| 2] 2] 8] 3] 9] 1] 83] 6] 7] 2}. ...-| 3] 5| 118 
95 6| 2| 1 ---| 6) 4] 5/10) 6] 2] 4/29] 4] 2]. 1/1] 3] 4] 9/13] 159 
47 | T. St Ohad 2}; 1] 2 1} 53 | 18| T. 
16 | T. |. 1 1 6} 8] 2] 3] 1 2; 
Virginia .......... 12; 5) 1] 1 O64 41... 1/10 3/15/19] 17] 4}. 1 P 
West Virginia .....| 43 18/ 6| 7| 9| 8 1| 1 1 1}....) 9] 7] 4] 6/11) 21/17| 9] 1 165 T. 
Wisconsin ......... 60 3] 2] 1 6 1/11/12/13| 6/17| 4/21/17] 6] 1 2 | 192 
Wyoming......... 2 2/1 1/ 2] 2] 7] 4/10) 6] 83] 2] 1 2}; 2] 1 2/1] 6] 5| 3| 74| 
— 
Sums .. sos | T. 119 | 81 |147 |250 304 |234 (368 |412 241 | 88 | 53 | 85 | 98 |6, 425. s 
A.| 1] 2] 0 3] 0 O| Of of 1] 1] Of OF] 1] Of Of 1] 2 17 |: A. 
1 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 
in 1 hour May, 1902, at all stations with gages. 


4 
Total duration. a= Excessive rate. <4 Depths of precipitation (in inches) during periods of time indicated. 
Stations. 23 i é 
= so. 
s 222 5 | 10| 15 | 2% | 25 | 90 | a5 | 40 | 45 | 50 | oo | | 120 
From— Began— Ended— min.) min. | min. | min, | min, | min, | min. | min. | min.) min. | min. | min. | min. | min, 
1 2 3 4 5 6 
Atlanta, Ga.... ....... 1 1:12 p.m 20 p.m. | 0.69 | 2:02 p.m 2:25 p.m 
Augusta, Ga .. ........ 8 7:30 pom. | 11:30 p.m.) 1.80 8:27 p.m 9:20 p.m 
1] DN. DON. | 3:10am.) 3:25am 
Charlotte, 14] 6:33 p. m.| 9:00 p.m.) 1.47 | 6:37 p.m.) 7:20 p.m 
25) 3:04p.m.) 4:15 p.m.) 1.13 3:10p.m.) 3:42 p.m 
Chicago, Ii] ............ 24) 7:20p.m.} 11:30p.m.) 1.26) 840p.m.) 9:20 p.m 
Cincinnati, Ohio ....... 20 2:40 p.m.) 2.37 | 12:07 p.m.| 12:40 p.m 
Cleveland, Ohio 4-5 9:10 p.m. | 10:10 a.m.) 1.01 | 11:17 pom.| 11:35 p.m, 
Columbia, Mo.......... 31 9:15 p.m.| 11:45 pom.| 2.86 | 10:35 11:35 p.m, 
Corpus ¢ ‘hristi, Tex. 7:30a.m,} 1.57 4:45a.m.| 5:40 a.m 
18} 5:45 m.| 6:50 p.m.) 0.97 | 5:47 p.m.| 6:15 p.m 
Daven cert, 2 D. dD. 0.84} 3:02a.m.| 3:32 a.m 
4] 10:05 a.m. 4:05 p. m.| 1.09 | 11:38 a.m.] 12:15 p.m 
Des Moines, Iowa ...... 22) 8:03 p.m.) 10:15 p.m.| 0.67 | 8:20p.m.| 8:40 p.m 
21 9:55 a.m 6:25 p.m. | 1.10 | 10:40 11:10 a.m, 
Duluth, Minn.......... 19} 3:20 p.m 4:30 p.m, | 0.50) 3:23 3:35 p.m, 
Fort Worth, Tex ....... 13 6:50 p.m.) 1.12) 4:20p.m.) 5:10 p.m 
Galveston, Tex......... 8 2:20 a.m.) 5:40 1.00 2:25 a.m 2:45 a.m. 
Grand Junction, Colo .. . 22 
Hatteras, N. 
Huron, 8. Dak 
Jacksonville, Fla....... 19 | 5:00 p.m. 5:00 p.m.| 5:25 p.m. | 0.00 | 0.16 | 0.58 | 0.93 | 1.18 | 1.23 | 1.26 
Jupiter, Fia............ 27 5:24 p.m. 5:50 p.m.{ 6:05 p.m. | 0,02 | 0.26 | 0.46 | 0.52 | 0.55 
28 | 4:05 p.m. 4:10 p.m.) 4:45 p.m. | 0.02 | 0.11 | 0.24 | 0.33 | 0.34 | O89 | O65 O74 
Kansas City, Mo ....... 23 S:10 p.m 30 p.m.} 9:30 p.m.| 0,06 | 0.06 | 0.15 | 0.30 | 0.57 | 0.86 | 1.09 | 1.20 | 1.33 | 1.42 | 1.48 | 1.80 
Le Crosse Wis ne 21 1:45 a.m $:25 a.m. 3:45 a.m. | 0.34 | 0.19 | 0.60 | 0.80 | 0.90 | OOD 
Little Rock, 15 4:00 p.m 4:20 p.m 5:00 p.m.| T. | 0.18 | 0.40 | 0.55 | 0.68 | 0.72 | 0.77 | 0.81 | O85 
ie 23 4:42 a.m.| 10:30 p.m.| 1.28 4:50 a.m.| 5:50 a.m.! 0,02 | 0.11 | 0.25 | 0.38 | 0.42 | 0.47 | 0.49 | 0.50 | 0.57 | 0.62 | 0.68 | 0.78 
23) 145 p.m.) 6:25 1.92 2:35 3:45 0.35 | 0.10 | 0.38 | 0.52 | 0.58 | 0.66 | 0.67 | 0.67 | 0.68 | 0.71 | 0.75 | 0.99 | 1.28 
5:20 p.m.| 6:50 p.m. | 0.81 5:22pm.) 5:43 p.m.) T. | 0.07 | 0.21 | 0.35 | 0.60 
Meridian, Miss......... 19 . 
Milwaukee, 23 
Montgomery, 15 | 12:45 a.m. 7:00 a.m. | 0.75 | 12:58 a.m 1:33 .a.m.| T. . 3 0.48 | 0. 0. a. 
15 218 p.m.) 7:10 p.m.) 1.73 | 2:26 p.m 3:40 p.m.) T. | 0.25 | 0.48 | 0.64 | 0.80 | 0.87 | 0.92 | 0.93 | 0.96 | 1.00 | 1.03 | 1.09 | 1.34 
De 31 347 p.m.) 5:02 p.m.) 1.56) 3:47 p.m 4:34 p.m.| 0,00 | 0.12 | 0.21 | 0.36 | 0.55 | 0.82 | 1.08 1.13 | 1.27 | 1.48 | 1.58 | 1.56 
19 | 12:53 p.m 2:15 p.m. | 1.69 2:56 p.m 1:37 p.m.| T. | 0.19 | 0.63 | 1.00 | 1.15 | 1.15 | 1.16 | 1.22 | 1.46 | 1.66 |... 
....... 18 | 12:55 p.m.) 11:15 p.m.) 1.56] 1:10p.m.) 1:45 p.m.) T. | 0.12 | 0.27 | 0.57 | 0.72 | 0.78 | 0.88 | O95 
21-22 | 11:00 p.m. 2.02 | 11:35 p.m.| 12:20 a.m.| 0.04 | 0.18 | 0.40 | 0.59 | 0.64 | 0.71 | 0.76 | 0.95 | 1.18 | 1.22 
Palestine, Tex.......... 18) 5:15p.m.) 9:50p.m./ 0.91) 5:17 p.m.) 5:50p.m.] T. | 0.09 | 0.27 | 0.45 | 0.57 | 0.60 | 0.67 | 0.72 | 0.78 
Parkersburg, W. Va.... 24) 3:28p.m.} 9:35 p.m.| 1.55 | 4:35 p.m.| 5:00 p.m.| 0.24 | 0.07 | 0.29 | 0.59 | 0.83 | O.97 |... 
Pittsburg, Pa .......... 2 . 
Pocatello, Idaho . 
Portland, 
ortiand, Oreg......... 
Pueblo, 
Raleigh, | 
Richmond, Va 
Rochester, N. Y . 
St. Louis, 
Savannah, Ga’ 19 2:45 p.m.) 5:30 p.m.| 0.77 3:22 p.m 3:37 p.m.| T. | 0.15 | 0.32 | 0.51 | 0.55 | 0.56 | 0.57 | 0.58 | 0.60 
Springield, 20; 3:30p.m.] 5:15 p.m.| 0.93 | 3:57 p.m.) 4:40 p.m.] T. | 0.07 | 0.21 | 0.26 | 0.28 | 0.41 | 0.62 | 0.74 | 0.78 | 0.87 | 0.90 
30) 2:27 p.m.| 7:10p.m.| 3.12] 3:05 p.m.| 4:25 0.05 | 0.07 | 0.17 | 0.38 | 0.59 | 0.85 | 1.18 | 1.61 | 1.94 | 2.17 | 2.40) 2.70 | 2.98 | 3.01 |...... 
Toledo, Ohio. ......... 24) 2:00am.) 5:00am.) 1.14! 2:52am.) 3:30 a.m.! 0.08 | 0.25 | 0.32 | 0.39 43 0.48 | 0.63 | 0.741 0.81 !...... 


TABLE V.—Accumulated amounts 


MONTHLY WEATHER REVIEW. 


May, 1902 


of precipitation for each 5 minutes, etc.—Continued. 


Total duration. re Excessive rate. < Depths of precipitation (in inches) during periods of time indicated. 
. 5 | 00 5 | 2 | 4 | 50 80 | 100 120 
Fs From— | To— ee Began— | Ended— § *& min. | min. | min. | min. | min. min. min. | min. | min. | min. | min. | min. 
| 
| 
Vicksburg, Miss ....... 19 1:10 a.m. m. 170) 1:10 20am. 0.00 0.24 0.40 0.61 
Washington, D. C...... 19) 4:16 p.m. | m. O.81 4:16 4:40 p.m. | 0.00 | 0.30 | 0.50 | 0.64 | 0.75 | 0.78 
25 | 5:27 p.m. 45 p.m. 0.80) 5:30 5:50 p.m. | 0.79 
| 
St. Kitts ... 20-21 9:07pm.) | 215) 096 | O11 | O37 | | O78 


Bridgetown, Barbados .| 25-26 |............ 
| 


Cienfuegos, Cuba ...... 1:46 p.m.) 


Puerto Principe, Cuba . 18) 5:16 p.m. 
San Juan, Porto Rico..) 1-2 p.m. 


| 207 pm 

DO 6) «3:24pm 
300p.m 
28) 1:25 pm 
Santiago de Cuba 12, 4:47 p.m 
31 12:50 p. m 


Pressure, in inches, Temperature, 
Stations. 4 be all 
Ins. Ine. | Ina. | ° | 
St. Johna, N. F......... 29.81 | 29.95 —.08 | 43.7 0.8 51.3) 
Halifax, N.8.......... 29.85 29.96 —.02 48.8 4+ 0.4 | 57.7 
Grand Manan, N.B....| 29.87 29.92 —.05 49.3 + 1.4 55.8 
Yarmouth, N.8........ 29.89 29.96 |-.02 | 47.2 |\— 6.4 
Charlottetown, P. E.1..| 29.89 | 29.98 —.08 47.8 0.9 56.4 
Chatham, N. B........ 29.85 29.87 —08 | 587 
Father Point, Que..... 29.85 29.87 —.06  43.4/—6.6 52.0) 
cc 29.59 29.91 —.08 49.3 59.4 
ontreal, Que ......... 29.74 | 29.95 +.01 | 53.9 /— 0.8 62.9 
Bissett, Ont... ......... 29.40 30.01 4.08 530.4 —1.9 64.2 
es 29.70 | 30.02 +.08 —11 
Kingston, Ont ......... 29.67 | 29.98 |4+.02 | 51.7 |— 1.2 60.1 
Toronto, Ont........... 2.64 36.02 +.064 3.44 6.2 63.3 
White River, Ont...... 28.71 30.068 46.5 58.5 
Port Stanley, Ont...... 29. 39 | 30.08 |+-.06 | 52.9 |— 0.2 | 62.8 
Saugeen, Ont .......... 606 61.3) 


12:45 a.m. 
1.61 | 


| Mean minimum, 


Precipitation. 
3/2 
| 


| Depth of snow, 


| Parry Sound, Ont..... 
Port Arthur, Ont ..... 
| Winnipeg, Man....... 2 
Minnedosa, Man...... 
Qu’ Appelle, Assin .... 


| Swift Current, Assin. . 
Calgary, Alberta...... 26 


Actual, reduced 


Stations. 


Medicine Hat, Assin.. 


Banff, Alberta ........ 
Edmonton, Alberta... 
Prince Albert, Sask... 


‘|| Battleford, Sask ...... : 


Kamloops, B. C....... 


Pressure, in inches. 


Sea level, reduced 


Departure from 


normal, 


to mean of 24 


hours. 


to mean of 24 
hours. 


Mean. 


Temperature. 
ait 
a 


Mean minimum. 


~ 


o 


one 


Precipitation. 
| g 
| 
| 
| 
= | 2 = 
| 
Ins. Ins. Ins, 
86 41.93 |.... 
89 |—0. 26 |.... 
87 (41.59 |.... 
33 41.88 1.2 
30 | 3.0 
18 |-+1.87 |.... 
07 (+3.31 | T. 
9) +7.13 27.6 
63 |45.59 (27.0 
67 +6.12 | 4.0 
87 
08 41.46) T. 
Si 27 |.... 
97 —0. 51 
34 +1.82 | 2.0 
2.58 |—2. 08 


290 
1.59 2:30 p.m.| 3:05 p.m./| 0.32 | 0.29 | 0.54 | 0.82 | 1.08 | 2.10 | 2.16 | 2.28 
| 9:53 p.m.) 1048 p.m. 0.06 0.14 | 0.29 0.38) 0.45 0.55 | 0.61 | 0.66 0.71) O81 106 
a.m. 11:45 p.m.) 12:35 a.m.) 1.22 0.11 0.19 0.28 | 0.33 | 0.53 | 0.67 | 0.70 0.72 | 0.81 | 0.84 
12:35 a.m.) 2:35am. ...... 0.96 | 1.02 1.09 1.29) 1.37 | 1.57 | 1.65 | 1.67 1.68) 1.69 1.79 227 272) 298 
2:50 p.m.) 0.86) 2:14 p.m.) 2:32 p.m.| 0.65 | 0.21 | 0.49 | 0.73 | 0.80 | 0.82 
.| 104) 3:44pm.) 4:23 p.m.) 0.03 6.13 | 0.30 | 0.50) 0.60 @.73 | O82 | | ees 
4:15 p.m.| 1.05) 3:28 p.m.| 3:52 p.m.| 0.06 | 0.21 | 0.43 | 0.66 | 0.88 | 0.97 | 1.00 
2:45 p.m.) 1.72) 2:00 p.m.| 000 029 | 0.69 | 1.00 | 1.25 | 1.48 | 1.68 | 1.67 
6:20 p.m.) 082) 4:48pm.) 5:20p.m./ T. | 0.06 | 0.22 | 0.44 | 0.57 | 0.70 | 0.78 | O80 
1:16pm. | 0.33 0.49 @. 70 | 0. 82 | 0.89 | 0.92 
| | | | | | | | | | 
*Self register not working. | 
TABLE VI.—Data furnished by the Canadian Meteorological Service, May, 1902. | 
| | — | 
| 
| 
Ins. | Ins. Ins. Ins. Ins. 
2.10 —1.56 0.4 31 30. 01 39.7 
2.67 |—1. 10 |..... 30. 01 38.2 
3.73 |—0. 53 |... 29.10 | 29.92 44.2 
4.35 |-+-0.74 |..... 8.12 | 29.92 42.1 
3.21 |—0. 50 |..... | 29. 84 43.1 
1.67 |—1.24 | T. 27.54 29.80 43.2 
4.96 |+1.75 | T. 28 29.83 43.3 
4.06 +148 7.1 .29 29.81 37.7 
|4+2.10)..... 25.26 | 29.81 35.0 
3.80 |+-0. 85 |..... 27. 54 | 29. 80 41.6 
2.83 |}+0.32 |.... 28.29 29.84 39.7 
1.82 |—0. 77 |.... 29. 85 42.6 
1.96 |-@.72 |..... 28.61 29. 82 47.2 
1.89 |—1.15 |..... | 29.87 | 29.97 48.0 
| 2.37 40.42 | 0.4) Barkerville, B.C .....) 25.58 | 29.87 33.7 
43.0 | 3.47 40.29 .....| Hamilton, Bermuda ..) 29.91 | 30.07 64.1 
41.3 1.74 70 | | | 
‘ 
] 
] 


Stations. 
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| 
| 
| 


Distance to 
mouth of 
river. 
anger line 
on gage. 

Mean stage. 

Monthl y | | 

range. 


TABLE VII.— Heights of rivers niicnnainas to zeros of gages, me 1902. 


Stations. 


mouth 
river. 


Distance to | 
Danger tine | 
on gage. 


Highest water. Lowest water. 


Height. | Date. Height. 


Mississippi River. 
St. Paul, Minn ......... 
Reeds Landing, Minn..... 
Prairie du Chien, Wi oa 
Dubuque, Iowa........... 
Leclaire, lowa............ 
Davenport, lowa.......... 
Muscatine, Iowa.......... 
Galland, Iowa ............ 
Keokuk, Iowa ............ 
Hannibal, Mo............. 
Grafton, inl 
Chester, 
New Madrid, Mo.......... 
Memphis, Tenn........... 
Arkansas ity, 
Greenville, Miss.......... 
Vicksburg, Miss .......... 
New Orleans, La.......... 
Missouri River. 
Bismarck, N. Dak ........ 


Sioux City, lowa.......... 
Omaha, Nebr.............. 
Plattsmouth, Nebr........ 
St. Joseph, Mo. 
Kansas Cit 
Boonville, Mo............. 
Osage River. 
Iilinois River. 
Youghiogheny River. 
Confluence, Pa............ 


A y River. 


Monongahela River. 
Weston, W. Va........... 
Fairmont, 
Greensboro, 

( bnemangh River. 
Johnstown, Pa............ 
Red Bank Creek, 
Brookville, Pa............ 
Beaver River. 
Elwood Junction, Pa...... 
Great Kanawha, River. 
Charleston, W. Va ae 
Little Kanawha River. 
Glenville, 


Rowlesburg, W. Va........ 
Pittebure, 
Davis Is ay Dam, Pa.... 
Wheeling, W. Va......... 
Parkersburg, W. Va...... 
Point Pleasant, W. Va... . 
Huntington, Va 
Catlettsburg, Ky. 
Portsmouth, Ohio . 
Cincinnati, 
Madison, Ind............. 
Louisville, Ky ............ 
Evansville, Ind........... 


Muskingum River. 
Zanesville, Ohio .......... 
Scioto River. 
Columbus, Ohio........... 
Miami River. 
Wabash River. 

Mount Carmel, Tll......... 
Licking "River. 
Falmouth, Ky............. 
River. 
Frankfort, Ky............ 
Clinch River. 


Holston River. 
Rogersville, Tenn......... 
French Broad River. 
Leadvale, Tenn........... 
Tennessee River. 
Knoxville, Tenn.......... 
Kingston, 
Chattan 
Bridgeport, Ala........... 
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Tennessee River.—Cont’ d. 


| Florence, Ala............. 


Mivertem, Al. 
Johnsonville, Tenn....... 
Cumberland River. 

Burnside, Ky ........ 
Carthage, Tenn 
Nashvi le, Tenn 
Clarksville, Tenn!........ 
A rkansas River. 
Wiobite, Kans... ......... 
Webbers Falls, Ind. T..... 
Fort Smith, Ark ......... 
Dardanelle, Ark .......... 
Little Rock, Ark.......... 
White River. 
Newport, Ark ............ 
Yazoo River. 
Yazoo City, Miss ......... 
Red River. 
Arthur City, Tex......... 


Shreveport, La............ 
Alexandria, La.. ........ 
Ouachita River. 
Camden, Ark............. 
Atchafalaya River. 
Susquehanna River. 
Wilkesbarre, Pa......... 
Harrisburg, Pa........... 
West Branch Susquehanna, 
Williamsport, Pa......... 
Juniata River. 
Huntingdon, Pa. ......... 
tomac River. 
Cumberland, Md. ......... 
Harpers Ferry, W. Va.... 
James River. 
Lynchburg, Va........... 
Roanoke River. 
4 
Cape Fear River. 
Fayetteville, N. C ........ 
Edisto River. 


Effingham, S. C........... 
Santee River. 


|| St. Stephens, 8. C......... 


ngaree River. 
Columbia, C............ 
Wateree River. 
Waccamaw River. 
Savannah River. 
Calhoun Falls, 8. C ....... 
Broad River. 
Flint River. 
Chattahoochee River. 
Westpoint, Ga............ 
Ocmulgee River. 


Oconee River. 


Alabama River. 
Montgomery, Ala......... 

Tombighee River. 
Columbus, Miss........... 
Demopolis ‘Ala oe 

Black Warrior 1 River. 
Tuscaloosa, Ala........... 
Brazos River. 
Kopperl, Tex 
Waco, Tex...... 


| Booth, Tex ....... 


Red River of the North, 


|| Moorhead, Minn. ......... 


Columbia River. 


Umatilla, Oreg. ........... 
The Dalles, Oreg.......... 


Willamette River. 
Portland, Oreg. ......... 

Sacramento River. 


SRLS 


SS SR SES FH 


Feet. Feet, 
7.0 5 2.2 
9.1 5 24 
9.6 7 3.6 
5.7 4,8 2.6 
19.5 8 2.2 
24.8 2 3.3 
32.8 2 4.4 
5.5 23 14 
18,1 25 3.3 
19.0 25 3.7 
17.8 26 3.2 
18,1 28 4.8 
7.2 18 3.1 
25.3 1 2.5 
24.9 31 5.1 
18.5 31 7.0 
11.2 1 6.9 
15,1 1 7.3 
8.9 1 5,2 
34.8 1 8.2 
31.6 1 19,2 
5.1 3,4 3.5 
2.8| 1-3,6,7 1.7 
3.4 9 14 
4.0 1 3.2 
3.5 3 2.6 
2.7 1,2 0.5 
1.5] 3,4,8,9 0.9 
1.3 10 0.3 
12.5 1 9.2 
7.0 1,2 3.6 
4.2 1,2 2.9 
44 12, 16 3.0 
5.0 1-4 3.0 
5.8 24 3.8 
7.5 1 5.0 
2.0 21 0.8 
11.7 15 6.7 
2.8 11,12 1.4 
38.0 10 1.8 
11.3 ll 8.0 
3.7 6 2.6 
44 4,6 1.8 
4.7 3 2.9 
6.4 17 4.2 
5.5 4 1.1 
3.7 3 1,8 
3.0 1-4 1.2 
7.4 18, 19 2.7 
9.5 3.8 
0.0 1) —2.5 
8.2 4 14 
10.8 1 1.6 
5.0 20,24); —0.4 
12.1 20 2.6 
11.7 29 1.0 
10.5 23 8.0 
21.7 31 7.2 
36. 3 31 10.7 
8.0 20, 21 4.5 
19.7 31 6.1 
4.4 1-5 3.6 
21.8 15,18,19 | 20.8 


range. 


Monthly 
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a 
on 


coc 


pws 


Be 
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Miles. | Miles. 
1, 954 255 30 | 
1, 884 225 30,31 | 
1,819 95 31 | 
1, 759 | 
1, 699 516 24, 25, 31 | 
| 1, 609 305 | 80,31 | 
1' 593 189 | 31 | 
| 1) 562 126 | 30 
| 1,472 | 
| 1, 463 832 1-13 | 
: F 1, 402 465 6 | 
1, 306 | 403 7 
| 1, 264 256 6,9 
4 1, 189 176 8-10 
1, 003 
843 150 28 
767 
635 80 31] 148! 228 
474 638 | 27 | 3/104] 19.8 
108 515 | 28 | 7,8) 11.2] 11.5 
327} 29 | 11, 90) 43 
(1,309) «14 118 24) 98! 7.8 
Pierre, 5. Dak 1,114) 14 
| 19 39 30/ 68) 37 
669 18 122| 40 31 | 25.0] 26.6 
641 | 17 
481} 10 100 | 31} 25.1] 12.4 
gas} 21 | 
199 | 20 188) 14 | 21-28] 42] 1.6 
103 | 24 | 69| 17 22) 
135 14 11.9 30, 31 7 | 90] 24 25-31) 3.5) 0.8 
59) 10 3.9 21 1 290 8 18,19| 3.0) 09 
| 15| 2 3.5 20 7 172| 18 30,31) 1.7) 22 
177| 14 2.8 6 260 | 18 24,31) 141] 
City, Pa..............| 123] 13 3.8 6 12 4/06!) 10 
Parker, Pa...... 73 | 20 4.3 6 
129) 30 31/105) 33 
18 2.0 — 
119} 25 5.4 27 112| 38 | 25,31) 34 
18) 10.5 28 
28) 12.5 28 75 6 | 14,15) 33] 1.3 
Pedee River. 
64| | 26,27,31 2.2 | 1.1 || Cheraw,S. 49} 27 7-9} 37) 14 
Black River. 
35 8 1.4 3 = 0.9) 1.0 |) 12 16-19} 20 
Lynch Creek. 
10) 14 4.0| 7,8,27 3.1 21,22; 35] 09 35 | 12 | 13,14] 45] 20 
58| 100 26 5.3 7.0) 47 | 97| 12 | 31/ 6&2) 25 
103 | 20 4.6 26| —2.0 22-24| 0.1] 66 | 15 | 29/ 1.5] 12 
Hinton, W. Va 9% | 14 2.8 27 2.0 | 13-15,31| 23] 08 | 45] 24 31| 80; 5.0 
Cheat River. | | | 
36| 14 6.0 27 1.8 15| 31] 42) 40 7 | 25; 22) 14 
966 29 23 12| 5.6] 48 | 347] 15 | 90,31) 1.2 
960 29 4.0 16,19} 5.5| 34] 268 | 32 31/ 9.4] 33 
875 3o| 48 17| 64| 38 
785 1,31 21,22 7.6 | 3.2 | | 30,31) 
703 27 7.4] &8 
660 27 23 | 10.1 80} 20 16,23] 3.1] 26 
651 27 | 21,28 | 10.2 | 11.0 
612 28 22,23 | 11.5 | 10.5 239 20 31/ 37| 1.8 
499 2 22 | 13.6 | 10.0 
413 24 20/12.7| «18 30,31] 5.2] 22 
367 | 24,25 20,21 7.0| 25 | 
| 184 27 9.3 || Dublin, Ga...............) 79] 30 31); 28) 44 
47 6,7 } 24-26 11.0) 9.7) Coosa River. 
ee 144) 18 30,31 | 22 
| 7 2 31) 68] 1.5 ]] | 
265 31) 49 
10) (17 3.0 27-31 1-23 | 22] 212 | 31 | 6.7 
77| 18 1.4 26 20-22/ 0.9/ 08 308 | 30,31 |—1.2 
| 155 31| 5.0 
50; 15 | 10.1 | 41.8 41); &3/) 
90 31} 46 
30; 2| 44 24 1.6 15-17 | 3.8 | 12.8 
369 1-7| 20 
65 | 31 &2 2 6.1 18-21) 67| 21 301 6.2 
76 8,9) 48 
erry, V&..........| 156] 20 0.9 0.2 | 3,4,12,13) 0.7 
Cc inton, Tenn a seed 52 25 5.5 4.4 10, 18 | 4.7 1.1 | 418 | 2,5 9.1 
103) 14 2.7 21 12-14,19,20 06 270 1-8 | 13.8 
166 1/217] 25, 
70| 15 1.8 | 00 1-6 | 18 
118 1| 63 
635 | 29 3.3 | 2.0 /13,14,19,31) 26) 1.3) | 12 | 2/126 
556 | 25 | 5.6 | a1! 33 || 
| 33 9.3 40 28 5.2) 5.3 | Red Bluff, Cal.............| 265| 28 27-31 | 40 
| 402) 24 7.8 2.3 30 3.5 | 5.5 | Sacramento, Cal........... 64 31/213) 
130 days only. 
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CLIMATOLOGY OF COSTA RICA. 


Communicated by H. Prrrier, Director, Physical Geographic Institute. 
TABLE 1.— Hourly observations at the Observatory, San Jose de Costa Rica, 
during May, 1902. 
FS 
Pressure. Temperature. humidity. Rainfall. 
| 
| 

Hours. | | & 

2 > 3 3 

| eis 

3 | 3 3 3 3 

—) ° Zz Zz Zz a 

660+ | 660+ 

Mm. Mm. °C °c | Mm.| Hrs. 
3.99 4.00) 18.36) 1805 91 17.0; 291 
3. 53 3. 60 18, 09 17. 80 92 91 3.5) 07) 3.00 
3.11 3.33 17. 88 17. 61 91 0.3) 1.3 1.41 
2.97 3. 08 17. 87 17.48 10) 06 1.50 
2% a 11 17. 69 17. 30 05) 1.00 
3.16 3. 33 17. 60 17. 08 90 9 | 00) 67 0.00 
Ws 3.74 18,11 17.45 87 60) 602) 000 
8.70 4.05 19.95 | 20.3 77 O05) 6.00 
3.94 4.31 22. 37 21. 60 67 74 0.0) O6 0.00 
4.05 4.35 | 23. 69 65 67) O1 0. 00 
3.93 4.22) 25.51 58 63) 60) 0.00 
3. 58 3.97 | 26.81 25. 63 000 
3.44 | 26. 25, 80 59 62) 0.0) 0.00 
BP MD ccccccccscccccess 2. 68 2.95 25. 3 25, 30 61 65 | 21.4) 18.5 2.09 
2.33 2.62) 24.26) 23.85 69 71 | 41.8) 21.5); 5.59 
2.16 2.44; 22.82) 22.60 74 76 | 48.9 40.4) 4.34 
2. 25 2.58 | 21.65) 21.32 80 80 11.9 | 36.4) 3.91 
2. 58 2.90 | 20.90) 20.57 85 | 27.2 | 342) 6.25 
OD 3.02 3. 36 20, 25 19. 71 86 87 | 43.1 | 26.6 7. 66 
3.81 19. 67 19. 24 33.8 | 20.1 8.25 
OP 3.79 4.17 19. 30 18, 99 90 | 20.9) 11.7 5. 33 
BOB. GR 4.07 4.40 19.11 18, 67 89 | 10.3 5.5 3. 33 
4.18 4.51 18. 18, 30 90 91 | 15.9 3.4 4.09 
4.14 4. 37 18. 56 18. 11 91) 14.4 1.6) 4.00 
663.4 | 663. 61 20.89 | 20.47 80 
Minimum .......... 661.1 660, 03 15.5 11.9 
Maximum .......... 665.5 666, 62 30.8 


Remarks.—At San Jose the barometer is 1,169 meters above sea level. Readings are 
corrected for gravity, temperature, and instrumental error. The hourly readings for 

ressure, and wet and dry bulb thermometers, are obtained by means of Richard register- 

ng instruments, checked by direct observations every three hours from 7 a. m. to 10 p. m. 
The thermometers are 1.5 meters above ground and are corrected for instrumental errors. 
The total hourly rainfall is as given by Hottinger’s self-register, checked onceaday. Under 
maximum, the greatest hourly rainfall for the month is given. The standard rain gage is 
1.5 meters above ground. Since January 1, 1902, observations at San Jose have been made 
on seventy-fifth meridian time, which is 0 hours, 36 minutes, 13.3 seconds in advance of 
San Jose local time. The normals for pressure, temperature, and relative humidity have 
been adjusted to this time; the normal for rainfall in Table 1 and the sunshine observa- 
tions and normal in Table 2 refer to local time. At Port Limon the hours of direct obser- 
vation are 8a. m., 2 and 8 p. m., San Jose local time; the barometer is 3.4 meters above sea 
level. The means for temperature and relative humidity in Table 4 are obtained from two- 
hourly readings given by a Richard self-registering thermometer. 


TABLE 2. 
Sunshine. Cloudiness, 


Temperature of the soil at depth of— 


3.00 m. 


Midnight .... 
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Observatory. 


May, 1902. 


May, 1902 


TABLE 3.— Rainfall at stations in Costa Rica, May, 1902. 


Observed, 1902. Normals. 
— 
< 
Stations. 
| ¢ | gs 
@ 2 = = > 
= < < z 
Meters.| Mm. | Mm. 
.Sipurio (Talamanca) ................... 60 * Rau 1} 102 13 
3 312 171 17 
664 6060 3 301 16 7 227 13 
3 314 18 4 134 11 
4004 20 323 19 1 23 7 
60 522 18 4 153 16 
300 445 28 1 159 7 
Cariblanco (Sarapiqui) ................. 835 | 696 29 4 358 17 
266 656 18 1 123 4 
620 181 | 20 7 210 19 
1, 040 245 19 6 134 
1, 100 196 15 | 1 M4 il 
1,300 S41 22 18 314 17 
San Francisco Guadal................... 1, 187 300 21 | 6 192 17 
1, 160 335 22 207 18 
of 71 17 6 216 17 
950) 384 | 1 381 17 
received. 
TABLE 4.— Observations taken at Port Limon and Zent, May, 1902. 
Pressure. Temperature. 
ni- axi- Mini- | Maxi- ss 
mum.) mum Mean mum.) mum, Mean. 
Inches. | Inches. | Inches ° 
Temperature of soil at 
Rainfall depth of — 
= | [015m | 030m. 060m, 
s 
3 
| 
Hours.| Mm. ° 


MEXICAN OLIMATOLOGICAL DATA. 


By Sehor Manuer E. Pastrana, Director of the Central Meteorologic-Magnetic 


Prevailing direc- 


| Temperature | 
g | 28] tion. 

< a a A | B 

Feet. | Inch. | °F. ° F.\ OF | Inch. 

Chihuahua ........... 4,684 | 25.09 | 96.8 4.5) 75.4 
Guadalajara (Obs. del. 

5,186 24.87 | 94.5 | 52.5 | 76.1 41 | 0.58 
Guanajuato ........... 6,640 23.60 | 92.1 | 50.7 | 71.6 41 | 0.96 | ene., sw. |.......... 
Leon (Guanajuato) ... 5,906 | 24.21 | 98.2) 51.1) 73.6 
25 | 29.83 | 87.1 | 67.5 | 77.7 
Mexico (Obs. Cent.) ..| 7,472 | 22.98 | 87.1| 48.2 65.3/ 47 0.65 ne. sw. 
Morelia (Seminario)... 6,401 23.88 | 89.4) 51.8 68.7 48 «3.15 | sw. sw. 
Puebla Cat.) *...) 7,108 | 23.32 | 84.7) 51.3 67.5 
Puebla (Col. d Est.)...| 7,118 | 22.89 | 83.5 | 45.0 64.8 
Saltillo (Col. 8. Juan).| 5,399 | 24.67 | 96.8 | 53.2 72.3 | mme. 
8,812 21.91 | 82.6) 36.3 60.3 


Rarkerville 


42. 


| 
> 
} 
5 
f 
i; 
| 
| 
| 
|S | | | 
7m m........, 12. 61 58 22. 00 22. 31 22. 45 21. 58 21.038 
.......| 2286 21.52 61 22. 38 22. 35 22. 48 | 
.....) 15, 27 77 22. 90 22.5 22.47 
4M 7.01 | ay 218 22.72 22. 45 
88) 23.03 22.72 | 22.48 
77 | 2278) 2265) 2247) 
78 76 22.71 22. 57 22. 47 21.56 21.6 
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Chart V. Hydrographs for Seven Principal Rivers of the United States. May, 1902. 
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NEW SPECTRUM 


THE INFRA-RED SOLAR SPECTRUM OF A 60° ROCK-SALT PRISM. ENERGY CURVES AND LINE SPECTRUM FROM BOLOGRAPHS OF 1898. 
OBSERVATIONS OF S. P. LANGLEY WITH THE ASSISTANCE OF C. G. ABBOT. 


HELIOTYPE CO., BOSTON. 
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